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PREFACE. 



Every book — and especially every text-book — sbould have 
a twofold reason for its existence : first, a want which it is 
designed to meet, and, secondly, an adaptedness to supply that 
want. A work which meets these conditions needs no apology 
for its appearance. 

The preparation of the present treatise was undertaken at 
the earnest solicitation of Messrs. Bryant and Stratton. 
Their intimate acquaintance with the wants of business students, 
resulting from an extensive experience in Commercial Instruc- 
tion, revealed to them an urgent demand for such a work, and 
suggested its general plan. 

The Authors have also been engaged, many years, as teachers 
of Arithmetic and Commercial Calculations in the first schools 
and commercial colleges of the country, or in some of the most 
practical departments of business. The result of this experience 
is the conviction that a work presenting fully the applications of 
arithmetic to actual business, and discussing thoroughly the gen- 
eral principles of mercantile transactions, has long been a desidr 
cratum. True, there are some excellent works on arithmetic, 
in which considerable space is devoted to business forms and 
transactions. In no one of these, however, with which we are 
acquainted, are these subjects treated with sufficient fullness or 
thoroughness for commercial students. By searching through 
half a score of the best arithmetics now published, most of the 
information designed may possibly be obtained. The present 
treatise embodies this information in one volume, and presents, 
in part, our idea of what is needed. 
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IV PBEFAOE. 

Part First is designed to afford a review of elementary 
arithmetic. In its preparation it has heen assumed that the 
student possesses some knowledge of numbers. Fractions^ 
common and decimal, and Ratio and Proportion are treated 
with considerable thoroughness on account of their great im- 
portance. 

Part Second is devoted mainly to Commercial Calcu- 
lations, Aside from clear and exact definitions, concise rules, 
and lucid explanations, we have endeavored to present a system 
of general principles relating to the different subjects which 
will enable the student more fully to understand the nature and 
true theory of business transactions. To secure accuracy, por- 
tionB of the manuscript have been submitted to the supervision 
of business men fiuniliar with the subjects treated o£ 

As the value of such a work as this greatly depends upon the 
character of its problems, we have aimed to present, as fiir as 
possible, those occurring in actual business, without specially 
preparing them for the place they occupy. 

Experience and observation have taught us, in rektion to 
money, banks, interest, and exchange, that business students 
need something more than rules, forms, and tables. They want 
the theory too. The various and contradictory opinions upon 
these subjects set forth by business men of even considerable 
experience, prove a lack of knowledge of first principles which 
should incite the student to a very thorough examination for 
himsel£ Money has intrinsic properties, and is controlled by 
natural laws, some of the most important of which we have 
endeavored to present 

The nature of Interest, and the prmciples of Exchange and 
Balance of Trade are also fully explained, and, if found correct, 
will necessarily expose some radical but popular errors. The 
problems submitted will be found to contain satisfactory facts 
and statistics supporting our views. 



PBEFAOE. V 

The difference between simple, annual, and componnd inter- 
est, and the operation of the different rules for finding the 
amount due on notes when ''partial payments" have been 
made, are illustrated bj diagrams. The treatment of annual 
interest is the joint work of the authors, and is believed to be 
worthy of special attention. 

In the Equation of Payments and the Equation of Accounts 
we have aimed to make the student a mle to himself. The 
rules and processes recommended are the results of a clear 
analysis, leading the student with " open eyep" into the usual 
perplexities of these subjects. 

The first 116 pages of the work, also the articles on Equation 
of Payments, Equation of Accounts, Cash Balance, Annuities, 
Partnership, Alligation, Duodecimals, Involution and Evolution, 
were prepared by Mr. E. E. White; the articles on Interest, 
Partial Payments, Currency and Money, Banks and Banking, 
Exchange, Prommissory Notes, Stocks and Bonds, Progression 
and Mensuration, by Mr. J. B. Mebiam. Partnership Settle- 
ments and a portion of the Supplement were written by Messrs. 
Bryakt and Strattok, to whom we also acknowledge cor 
indebtedness for valuable materials and suggestions. 

The work has been extended beyond its first design, to adapt 
it to advanced classes in our High Schools and Academies, and 
is now believed to be sufficiently elementary and extensive for 
that purpose. 

E. E. White. 
J. B. Mbriah. 

DMember, 1860. 



In oommitting this work to the hands of the gentlemen who 
are known as its authors, we have been actuated by the sole 
purpose of producing a book which should possess all the requi- 
sites of a first-class business Arithmetic in a greater degree than 
any previous work. We are aware that many books are already 
extant which may well dispute the ground as elaborately scien- 
tific essays upon the properties of numbers, but we are as fully 
conscious that few, if any, can be found which will so completely 
answer the demands of the student of Accounts or the practical 
business man, as the present treatise. 

The principal authors of this work are men of large expe- 
rience and ripe judgment, both in the general acceptation and in 
their respective 'departments of life. Mr. White has been for 
many years connected with public education in such capacities as 
would essentially prepare him to appreciate the wants of the 
learner, while his associate, Mr. Meriam, has had equal advan- 
tages in the more practical details of business, as well as ample 
experience in teaching. We think it would be difficult, if not 
impossible, to combine better qualifications for this particular 
work. 

To be brief, the book suits us ; and while we shall heartily 
adopt it in our extensive chain of business schools, we shall 
have no delicacy in pressing its claims upon educators and 
business men throughout the country, feeling, as we do, that in 
promoting its general circulation, we are doing much for the 
cause which is dearer to us than all others, that of Practical 
Education. 

tt B. Bryant. 
R P. Stratton. 
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PART FIRST, 



NUMERATION AND NOTATION. 



Abt. 1. Numbers are composed of orders, the value of 
whose unit increases from right to left in a ten-fold ratio, that 
is, ten units of any order make one unit of the order next 
higher. The names of the first twelve orders are as follows : 

4 



i i , 

' ^ I i I 1 



n a as 

o 3 o ^ o 



"s s I "^ i I ^ 






9 § i S § g § i I S § 



d 

^ g 



ooooooo55oco 

000000000000 

For convenience in reading or writing numbers, we divide 
the orders into periods of three figures each. The three orders 
which compose any period are called UnitSy Tens, Hundreds 
of that period. The following table presents the names of the 
periods and the manner of reading them : 

i ^ i I - ^ 

p 5 a p t3- 

f r^ r^ ^"^ v~^ 

Iff Iff Iff 111 % i i . 

n^p m^p n^D u^d »^& 

333 333 333 333 333 

WiP§rio<L iihP$rML Sd Period. ^Period. litPerML 



14 NUMEBATION AND NOTATION. 

The names of the periods above Trillions are Quadrillions, 
Quintillions, Sextdllions, Septdllions, Octillions, Nomllions, 
Decillions, etc. 

Abt. 2. To read a number composed of more than three 
figures, we have the foUowing 

Begin at the right hand and divide the nurnber into periods 
of three figures each, Then^ commencing at the left hand^ read 
the figures of each period ew if it stood atonCy adding the name 
of the period. 

Bemark, — 1. The name of the first or unit period is gener- 
ally omitted. 

2. Beginners should first be taught to read and write num- 
bers composed of not more than three figures. Perfect accu- 
racy in this is very important. 

Sxazzip les. 

1. 203. 

2. 230. 

3. 40404 

4. 3060800. 

5. 402300060. 

6. 3700070707. 

7. 30303030303. 

8. 4000400040004. 

9. 32400^afo00203. 
10. 801001089006007. 

Note. — In separating a number into periods, use a comma. 
Art. 3. To write a number by figures, we have the follow- 
ing 

Beginning at the l^ hand, write the figures of each period 
as if it were to stand alone, taking care to Jill up the vacant 
orders or periods with ciphers. 

Note. — ^We may begin at the right hand instead of the 
left. The latter is preferable, however. 



NUMEBATION AND NOTATION, 15 

Sixazziples* 

1. Express in figures forty minions, four hundred and six 
thousand, and five. 

Explanation, — ^First write 40, and place after it a comma 
to separate it from the next lower period, thus : 40, ; next 
write 406 in thousand's period, and place a comma, thus : 
40,406, ; then write 5 in unif s period, and fill up the two 
vacant orders with ciphers, thus : 40,406,005. * 

2. Express in figures sixty-five billions, twenty thousand, 
and eighty. 

Explanation. — ^Write 65, and place after it a comma, thus : 
65, ; then, as the next period (millions) is not given, fill it 
with ciphers, and place after it a comma ; thus : 65,000, ; 
then write 20, with a comma after it, in thousand's period, fill- 
ing the vacant order with a cipher, thus : 65,000,020, ; lastly 
write eighty in unit's period, filling the vacant order with a 
cipher, thus : 65,000,020,080. 

3. Express in figures thirty thousand and thirty. 

4. Four hundred millions, five thousand and sixty. 
6. Forty billions, forty thousand and forty. 

6. Ten trillions, two hundred millions, one -hxmdred and 
one. 

7. Thirty-five millions and twenty-five thousand. 

8. Two billions, three hundred and forty-five millions. 

9. Nine trillions, ninety-nine millions, nine hundred and 
ninety-nine. 

10. Forty trillions and ten. 



ANALYSIS OF NUMBEES. 

Art. 4, In addition and multiplication of numbers it is 
necessary to reduce units of a lower order to units of a higher ; 
in subtraction and division to reduce units of a higher order to 
units of a lower. It is, also, often necessary to change the 
form of a number, that is, take from it as many hundreds, or 
tens, etc., as possible, and read the rest in units ; or to reduce a 
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paxt of the units of a higher order to some lower, and express 
the true value of the whole. A few examples will make these 
changes plain to the pupil. 

1. How many units in 4 tens ? 

2. How many units in 4 hundreds ? 

3. How many tens in 6 hundreds ? 
4 How many tens in 6 thousands ? 

5. How many hundredtr in 3 millions ? 

6. How many hundreds in 2 ten-thousands ? 

7. How many tens in 25 thousands ? Ans, 2500. 

8. How many tens in 40 units ? 

9. How many tens in 400 imits ? Ans, 40. 

10. How many hundreds, in 2000 imits ? 

11. How many hundreds in 200 tens ? 

12. How many millions in 2400000 tens ? Ana. 24. 

13. How many thousands in 400 tens ? 

14. What is the greatest number of hundreds that can be 
taken from 34674 ? Ans. 346. 

15. Divide 30460 into hundreds and units. 

Ans. 304 hundreds and 60 units. 

16. Divide 23046203 into ten-thousands and units. 

Ans. 2304 ten-thousands and 6203 units. 

17. Change the form of 23046. 

ExplancUion. — By reducing the orders, a great number of 
forms may be given to the number. The following are some 
of the results : 1 ten-thousand, 130 hundreds, and 46 units ; 
129 hundreds, 14 tens, and 6 units ; 22 thousands, 9 hundreds, 
13 tens^ and 16 units ; and 2 ten-thousands, 304 tens, and 
6 units. By writing the changed form above the natural, we 
may have : 

118 9140 S 2 10 8 16 11310 810 2O-29-18-10 

23046; or 23046 ; or 23046; or 2 30 46. 

JVb^e.-^The student should study the above changes, closely. 
See that they are clearly understood. 
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ADDITION. 

Art. 5. The two most important qualities of an accountant 
are accuracy and rapidity. Every accountant must know that 
his results possess absolute accuracy. In business, he is some- 
times obliged to spend hours, and even days, in detecting an 
error of a few cents in a trial balance sheet. Rapidity in the 
performance of his work is of almost equal importance. The 
most rapid computers are, generally, the most accurate. 

It is not good policy to wait for the practice of actual 
business to impart this skill. The persevering student can 
easily acquire a high degree of proficiency, and thus bring to 
his business one of the surest elements of success. 

Addition is not only the basis of aU numerical operations, 
but is actually the most frequently used in all departments of 
business. It is, also, in adding'that the yoimg accountant pos- 
sesses the least skill and is most liable to make mistakes. For 
these reasons, the student should regard no labor too great 
which is necessary to master it. To aid him in acquiryig 
facility and certainty in adding columns of figures, the follow- 
ing methods and suggestions are recommended. 

Let it be required, for example, to add the following num- 
bers: 

637 

584 

796 

839 

376 

458 

749 

276 

968 

Am. 56^ ' 
Process. — Beginning at tKb bottom of the right hand 
column, and naming only remUtSy add thus : 14, 23, 31, 37, 46, 
52, 56, 63 ; then adding the 6 tens to the second column, add 
it in the same manner — 12, 19, 23, 28, 35, etc. The student 
should never permit himself to spell his way up a column of 

2 
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figures in this manner^ viz. : 8 and 6 are 14, 14 and 9 are 23, 
23 and 8 are 31, 31 and 6 are 37, etc. It is just as easy to 
name only the results^ and much more rapid. 

Proof, — To test the accuracy of the result, add the columns 
downward. 

Xjxaxxip lea. 

1. Add 57, 63, 246, 788, 565, 399, 464, and 555. 

2. Add 36, 69, 304, 5698, 4536, 40864. 

3. Add 28, 47, 55, 66, 77, 88, 99, and 23. 

4. What is the sum of 309+384+679+436+358+804+ 
506+988+777? 

5. What is the sum of 14+16+34+86+37+65+56+ 
78+35+49+12+15+8+9+76 ? 



LEDQER CMOLUMNS. 

Abt. 6. In adding long columns of figures, as in a Ledger, 
the following method is sometimes used : 

Add the columns in order, and place the footings under 

each other upon a separate piece of paper (testing the accuracy 

of the same by proof) ; point ofi" the right hand figure (except 

in the last column) and add the left hand figure or figures to 

the next column, thus : 

$57.45 

28.75 Process. 

36.87 4.7 
4.56 4.7 

98.88 6 i — 
6.25 29 

49.38 
9.63 



$291.77 
The figures, expressing the sum of the left hand column, 
together with the figures cut oflf on the right, read upwardsy 
will be the sum total The advantage of this method is two- 
fold : 1. The partial results being preserved, it is easier to de- 
tect errors. — ^Any column may be re-added without the trouble 
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of adding the preceding. 2. The total sum when written is 
correct, and the page is not defaced by erasures and corrections. 

The student should write out long ledger columns on slips 
of paper, and daily practice in adding them, being as careful 
to obtain a correct result as he would be in actual business. 

The following ledger columns are given merely as examples. 
The student can eaoly increase the number of them to any 
extent. 



1. 


2. 


3. 


4 


3.25 


32.56 


75.50 


19.50 


8.37 


8.15 


28438 


23.86 


2.50 


6.33 


3287.15 


12.45 


12.35 


17.09 


111.01 


1452 


9.00 


.90 


43.96 


25.48 


.88 


.75 


263.55 


42.54 


.93 


3.25 


1900.09 


8.60 


4.65 


21.87 


1356.63 


9.37 


5.48 


22.20 


15.20 


8.80 


10.12 


7.15 * 


' 7.15 


.65 


1.20 


432 


13.48 


.73 


9.15 


78.90 


3456.38 


.38 


7.75 


18.88 


348.54 


11.25 


18.64 


3.33 


2.75 


.86 


9.15 


1.38 


52.30 


2.95 


13.48 


.63 


900.90 


5.92 


496 


.49 


4658.30 


9.52 


8.30 


50.63 


222.56 


.88 


455 


2488 


91453 


.99 


3.08 • 


15.33 


6450 


6.01 


1.13 


10.00 


49.87 


7.83 


2.63 


16.56 


302.58 


1.50 


7.87 


7.77 


1256.29 


2.00 


433 


5.00 


10.10 


3.85 


0.00 


433 


100.98 


5.38 


.85 


12.-34 


78.60 


1.53 


£0 


17.15 


4450 


12.60 


6.00 


20.00 


253.63 


19.30 


8.00 


8.50 


77.88 


22.33 


12.00 


8.76 


1860.12 


10.19 


15.00 


5.48 


973.53 


9.81 


6.50 


17.10 


19.10 


8.76 


5.80 


22.05 


28.25 


12.57 


7.26 


7i29 


39.10 


18.19 




8.99 


135.00 


7.63 
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THE ADDING OF SEYEBAL COLUMNS. 

Abt. 7. Considerable practice will enable ihe aocoontant to 

add two or more columns at one operation. There is often an 
advantage in adding in this manner. Beyond two columns, or 

at most three, the method may be more skillful than practical. 

The following wiU illustrate the method of adding two columns : 

86 
75 
68 
34 
09 

Ana. 322 

ProccM.— 69 plus 30=89, plus 4=93, plus 60=153, plug 
8=161, plus 70=231, plus 5=236, plus 80=316, plus 6=3^. 

It will be seen that the process consists simply in adding 
the tens first and then the units. %By naming only the reauUs, 
we have 89, 93 ; 153, 161 ; 231, 236 ; 316, 322. 

The imits may be added first and then the tens, thus : 63, 
93 ; 101, 161 ; 166, 236 ; 242, 322. 

Three or more columns may be added in a similar manner, 

thus: 

223 

^5 
384 
256 

Ans. 1288 

Operation.— 256+4=260, 260+80=340, 340+300=^640, 
640+5 = 645, 645+20 = 665, 665 + 400 = 1065, 1065 + 3= 
1068, 1068+20=1088, 1088+200=1288. 

By naming only results, we have : 260,340,640; 645,665, 
1065 ; 1068, 1088, 1288. 

SS z a m. p 1 e 8 • 

L Add 25, 68, 67, 83, 37, 46, 99, 87, and 34. 

2. Add 38, 46, 92, 37, 83, 46, 52, 53, and 46. 

3. Add 286, 356, 396, 423, 345, 660, and 780. 
4 Add 384, 236, 112, 345, 784, 569, and 963. 



BUBTBACTION. 21 



SUBTRACTION. 

Abt. 8. Ex 1. From 3084 take 2793. 

99184 MInaend changed in form. 

3084 Minuend. 
2793 Subtrahend. 

291 Bemainder. 

_ » 

Bemarhs, — 1. That the changed minuend above is equiva- 
lent to the given minuend is evident from the fact that 30 
hundreds +8 tens=29 hundreds +18 tens. 

2. Upon the principle that the difference between two 
numbers is the same as the difference between these numbers 
equally increased^ instead of changing the form of the minu- 
endy we can add 10 to the ainuend figure when it is less than 
the lower subtrahend figure, and add 1 to the next higher order 
of the subtrahend. It is plain that 1 added to a higher order 
is the same as 10 added to the next lower. We do not borrow 
this 10 however, nor do we pay any thing by adding the 1. 
These terms ought not to be used. 

Sxaxnples. 

2. From 406309 take 347278. 

3. From 100102 take 90903. 

4. From 5000050 take &t>432. 

*5. From one billion take one million and one. 

6. From 32670804 take 3867498. 

7. From 30006070 take 4906007. 

8. From 40 hundreds take 25 tens. Ans. 3750. 

9. From 205 tens take 264 units. 

10. From 230 tens take 12 hundreds. Ans. 1100. 

11. From 2 millions take 2 thousands. 

12. From 16 tens take 75 units. 

13. From 101 thousand take 56 hundreds. 

14. From 1 ten take 8 imits. 
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MULTIPLICATION. 

Abt. 9. Ex. 1. Multiply 3464 by 306. 

MultipUcand, 3464 
Multiplier, 306 

20784 
10392 

Product, 1059984 

Proof by excess of 9's. — ^Add the figures of the multipli- 
cand, casting out the 9's and setting the excess at the right. 
Proceed in the same manner with the multiplier, setting the 
excess under that of the multiplicand. Multiply these excesses 
together and cast the 9's out of the result. Then cast out the 
9's in the original product, and, if the work is correct, the last 
two excesses will agree. Although this is not always an abso- 
lute test of the correctness of a result, it is sufficiently so for 
common purposes. 

Ex. 2. Multiply 23045 by 70800. 

23045 
70800 



184360 
161315 




Product, 1631586000 

XC xaxziple 8. 

3. Multiply 405678 by 34006. 

4. Multiply 38674506 by 30080. 

5. Multiply 46923000 by 46702. 

6. Multiply 83400607 by 33000. 

7. Multiply 843464 by 30706. 

8. Multiply 708000 by 4700. 

9. How many feet would a horse travel in 109 days at the 
rate of 35 miles per day ? (A mile contains 5280 feet.) 

10. How much can 508 men earn in 65 days, if each man 
receives 3 dollars per day ? 
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DIVISION. 

Abt. 10. Ex. 1. Divide 2920464 by 60843. 

60843)2920464(48 Quotient. 
243372 

486744 
486744 



Suggestion. — ^Make 6 your trial divisor and 29 your first 

trial dividend. The second trial dividend is 48. 

Ex. 2. Divide 2406874 by 30400. 

304100)24068,74(79 Quotient. 
2128 

2788 
2736 

5274 Bemainder. 

Bxaxnples. 

3. Divide 304608 by 304 

4. Divide 6743207 by 6200. 

5. Divide 340068 by 27. 

6. Divide 84306200 by 308000. 

7. Divide 8408 by 24 

8. Divide 345602 by 18. 

9. Divide 4060703 by 33. 
10. Divide 412304 by 30300. 



CONTBACTIONS IN MULTIPLICATION AND 

DIVISION. 

Art. U. There are abbreviated methods of multiplying 
and dividing numbers, which the expert accountant can often 
use with great advantage. With a little practice a person 
may readily multiply by two, three, or even more figures, at a 
single operation. The process of division may be abbreviated 
in a similar though less practical manner. Many of these 
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methods, together with their explanations, are too complex for 
insertion here. The living teacher can best present such pro- 
cesses. Unless the student is made familiar with them, tiiey 
are of no practical importance. 

Art. 12. When the multiplier is 14, 15, 16, etc. 

Ex. 1. Multiply 3425 by 15. 

Operation. 
3425 X 15 
17125 

51375 Product. 

RemarJc, — It is not necessary to put down any part of the 

operation. The result may be written at once by the following 

RXJXjEJ. ' 

Multiply by the unit's Jigure, adding , after the unit's place, 
the figures of the multiplicand, 

DS .- ample 8. 

2. Multiply 34809 by 13. 

3. Multiply 4876 by 18. 
4 Multiply 369403 by 17. 

5. Multiply 369403 by 13. 

6. Multiply 369403 by 16. 

7. Multiply 369403 by 15. 
a Multiply 369403 by 14 

Art. 13. When the multiplier -is 31, 41, 51, etc. 
Ex. 1. Multiply 3425 by 51. 

Operation. 
3425 X 41 
13700 

"140425 Product. 

RULE. 

Mvltiphj by the ten's figure and add the product to the 
proper orders oftlie muUiplicand. 

K xamp les. 

2. Multiply 3486 by 71. 

3. Multiply 864 by 51. 
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4. Multiply 86047 by 41. 

5. Multiply 38967 by 91. 

Art. 14. When the multiplier consistB of two figures, the 
product may be written at once. 

Ex. 1. Multiply 675 by 56. 

675x56=37800. 

Lxptanation, — The process is based upon the fact that 
units multiplied by units give units, tens by units tens, tens by 
tens hundreds, hundreds by units hundreds, hundreds by tens 
thousands, etc. 

We first multiply 5 units by 6 units=30 units=3 tens and 
units. Write units. Multiply 7 tens by 6 units=42 tens, 
and add 3 tens, (received from the units,) =45 tens, and to this 
add 5 tens by 5 units=25 tens, which gives 70 tens=7 hun- 
dreds and tens. Write tens. 

Multiply 6 hundreds by 6 units =36 hundreds, and add the 

7 hundred, received from the tens, which gives 43 hundreds. 
Then multiply the 5 tens by 7 tens=35 hundreds, and add 43 
hundreds=78 hundreds=7 thousands and 8 hundreds. Write 

8 hundreds. Multiply 6 hundreds by 5 tens =30 thousands, 
and add the 7 thousands received from hundreds =37 thou- 
sands. Write 37 thousand. The product is 37800. 

XCxaniples. 

2. Multiply 38765 by 34. By 45. 

3. Multiply 68753 by 48. By 84 

4. Multiply 23086 by 96. By 69. 

5. Multiply 6784 by 37. By 73. 

6. Multiply 8745 by 43. By 34. • 

7. Multiply 6321 by 98. By 89. 

Art. 15. When the multiplier is a convenient part of 10, 
100, 1000, etc. 

BTJtiBJ. 

Midtipty by 10, 100, 1000, etc. (by annexing ciphers) of 
which the muUtplier is a part, and take the_ same part of the 
product. 
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Ex. 1. Multiply 357 by 33j. 

Operation. 
3)35700 
11900 Product. 
Explanation. — Since 33 J is one third of 100, 33 J times 357 
must equal i of 100 times 357. 

Note, — The following are some of the convenient parts 
often occurring : of 10— 2i, 3^ ; of 100— 12 J, 16|, 25, 33}, 50 ; 
of 1000—125, 166|, 250, 333}, 500, 666|. 

2. Multiply 528 by 3}. By 2}. 

3. Multiply 124860 by 12}. By 16|. 

4. Multiply 80648 by 25. By 33}. 

5. Multiply 10368 by 125. By 166|. 

6. Multiply 62208 by 333}. By 666|. 

Art. 16. To divide by a convenient part of 10, 100, 1000, 
etc. 

Multiply hy the qiLOtient, found by dividing 10, 100, 1000, 
etc, (as the case may be) by the given divisor^ and divide the 
result by 10, 100, 1000, etc. 

Ex. 1. Divide 850 by 16|. 

Operaiion. 

850 
6 

51.00 An^. 51. 

Explanation, — Since 100 is 6 times 16|, 100 is contained 

as many times in 6 tynes a given number as 16| is in the 

number itself. 

S2 X a xn p 1 e s • 

2. Divide 465 by 2 J. By 3i. 

3. Divide 54604 by 12f By 16|. 

4. Divide 8364 by 25. By 33}. 

5. Divide C4575 by 125. By 500. 

6. Divide 647500 by 166|. By 3331. 

7. Divide 2564 by 6J. By 250. 
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FEDERAL MONEY. 

AbT. 17. TABLE. 

10 mills (m) make 1 cent^ marked ct. 

10 cents " Idime, " d. 

10 dimes " 1 dollar, " $ 

10 dollars " 1 Eagle, " E. 

E. $ d. ct. m. 
1=10=100=1000=10000 

1= 10= 100= 1000 

1= 10= 100 

1= 10 

Remark, — ^Dimes and eagles are not mentioned in ordinary 

business transactions. In writing dollars and cents together, 

a point, called the aeparcdrix {*)/i^ placed between the dollars 

and cents ; and, since cents occupy two places, the first figure 

at the right of cents is mills. It is not customary to separate 

dents and mills. 

Sjxaxziples. 

1. How many mills in 28 cents ? In 37^ cents ? 

2. How many cents in 15 dimes ? In 16^ dimes ? 

3. Beduce $12.50 to mills. 

4. Change $90 to mills. 

5. How many cents in 2 eagles, 5 dollars, and 8 dimes ? 

6. Beduce 4360 cents to dollars. 

7. Add the following: $9.60, $12.70, $45.37^, $.06, $1.50, 
$4.98, $68.33, $8.39, $60, and $.80. ' 

8. Sold a carriage for $120.75, a horse for $90.60, a har- 
ness for $15.60, and a saddle for $13.12^ ; what was the 
amount received .^ Ana, $240,075. 

9. From $108 take 12j cents. Ana, $107,875. 

10. Bought a barrel of flour for $6.37^, and sold it for 
$5.87i ; what did I lose ? Ana, $.50. 

11. Bought a house and lot for $1500. Paid $40 for a 
front fence, $110.90 for painting house, $9.75 for fruit trees, 
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and $15 for other improvements. I then sold the property for 
$1800. What did I gain ? 

12. What will be the cost of 45 barrels of flour at $5.80 
per barrel ? 

13. What will 80 bushels of coal cost at 15 cents per bushel ? 

14. What will be the cost of 60 bushels of wheat at $1.12^ 
per bushel ; 146 bushels of com at 66| cents a bushel ; and 45 
bushels of oats at 25 cents a bushel ? 

15. How many bushels of coal at 12^ cents a bushel can be 
bought for $125 ? 

Suggestion, — The dividend and divisor must be reduced to 
the same denomination. Change both to mills. 125.000-- 
.125=1000. Ans, 1000 bushels. 

16. How many pounds of butter at 16 cents per pound 
must be given for 15 barrels of flour at $8 per barrel ? 

17. How many barrels of flour at $5.62^ per barrel can be 
bought for $225 ? Ana. AQ barrels. 

18. How many half-dimes would it take to pay for 16 cows 
at $16.37} per head ? 

19. A drover bought 105 head of cattle at $57 per head. 
He paid for their pasturage one month $250, and then sold 
them at $60 per head. What did he gain by the transaction ? 

Ans, $65. 



BILLS. 

Art. 18. A Bill of GoodSy or simply a Bill, is a written 
statement of goods sold and their prices. 

It contains the time and place of the transaction and the 
names of the parties. 

A bill is drawn against the purchaser, and in/avor of the 
merchant or seller. 

A bill is receipted by writing the words Received pajjinent at 
thebottomand affixing the seller's name. A bill maybe receipted 
by a clerk, agent, or any authorized person, as in bills 2 and 3. 

When sales are made at different times, the dates of the 
several transactions may be written at the left. 
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A bill presenting a debit and credit account between the 
parties and the balance due, may be written as in bill 7. 

If the part^ against whom the bill is drawn is not able to 
pay it when presented, he may acknowledge the same by giving 
a due-Mil. This will prevent all subsequent dispute as to the 
conectoesB of the claim. A biU may be receipted by means of 
a due-bill, as in bills 4 and 5. 



1. 
Mb. John Cook, 



Clsvsland, Julj 1, 1869. 

Bought of Samuel Bliss, 



15 lbs. Bio Coffee, . 


@ 16c. . $2.40 


50 lbs. W. I. Bugar, 


@8 


Jc. . 4.26 


36 lbs. Pearl Starch, 


@ 12jc. . 450 


8 gals. Molasses, 


@ 40c. . 3.20 


90 lbs. Butter Crackers, . 


@ 9c. . 8.10 


45 lbs. Picnic Crackers, . 


@ lie. . 4.95 






$27.40 


Beoeived payment. 


1 


Sahl. Bliss. 


2. 


BvrPAiiO, Jan. I, 1860. 


Peter Hind, 






1859. Bought of James Fink & Co. 


July 15. 9 yds. Silk, 


. @$0.95 . 


" " 8ydR. Eibbon, . 


. @ 


.46 . ■ 


" " 12 yds. Muslin, . 


. @ 


.15 . 


Sept. 9. 3 yds. Casflimere, 


. @ 


1.76 . 


" " 2\ yds. Broadcloth, . 


, @ 


450 . 


" " 6 yds. Doeskin, . 


@ 


1.12J . 


" " 1 Cravat, . . . , 


. @ 


1.25 . 


Oct. 15. 4 prs. Boots, 


@ 


6.20 . 


" • " 2 doz. Hose, 


® 


2.40 . 


" " i doz. Sleeve Buttons, 


■ @ 


.48 . 


" " 3jyds. Lmen, . 


@ 


.60 . 


Nov. 30. 1\ doz. Collars, . 


@ 


2.25 . 


" " 2 doz. Handkerchiefs, 


® 


1.40 . 


o V ests, • > • • . • . 


® 


2.40 . 




$79,765 


Received payment, 


Jakes Fine & Co. 






jper BuiTU. 
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3. 

Mr. John Bmith^ 



New York, Jan. 1, 1859. 

To Hurd & Brothersy Dr. 



1858. 










Aug. 20. 


To 12 yda Broadcloth, 


@$3.50 . 


iC <i 


« 


16 yds. Cassimere, 


@ 


1.12 . 


u cc 


« 


17 yds. Drilling, . 


@ 


.11 . 


Sept. 25. 


« 


12 doz. Spools Cn. Thread 


,@ 


.60 . 


u u 


(( 


7 yds. Gingham, . 


@ 


.25 . 


tc cc 


« 


34 yds. Fine Muslin, . 


@ 


.18 . 


cc cc 


(( 


5 yds. Bed Flannel, 


@ 


.62i . 


cc cc 


« 


2J yds. Rilk Velvet 


® 


400 . 


Oct. 9. 


« 


12 gross Shirt Buttons, 


@ 


.75 . 


cc cc 


« 


15 doz. Wool Hose, 


@ 


3.00 . 


cc cc 


« 


3 prs. Kid Gloves, 


@ 


1.25 . 


cc cc 


« 


2 doz. Linen Napkins, . 


@ 


2.40 . 


cc cc 


« 


2 doz. Shirt Bosoms, . 


@ 


480 . 


Nov. 1. 


(( 


11 yds. Drilling, . 


® 


.10 . 


« « 


(( 


5 yds. Jean, . 


m 


.75 . 


it Ct 


(( 


2 Silk Kdks., 


@ 


1.00 . 


cc cc 


« 


12^ yds. Vel. Bihbon, . 


@ 


.20 . 



Beceived payment, 



$171,485 



John Still, 
for HuBD & Bbothebs. 



4. 
Joseph Gamp, 

1859. 
Apr. 3. To 3 doz. Scythes, 

" 8. " H doz. Hoes, , 
May 1. ^^ 6 doz. Bakes, , 



CmoiGO, July 1, 


1859. 


To Geo. 


W, Colburn 


,Dr. 


. ® $9.00 . 




. @ 


5.00 , 




. @ 


1.75 . 





$45.00 



Eeceived payment by due-bill, 
July 15, 1859. Geo. W. Colburk. 
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5^ CiKOiNKATif June 20, 1859. 

Amos Kent, Esq., 

To JT. B, Cook & Co,, Dr. 
To 1 doz. Webster's Unabridged Dictionary, @ $50.00 

" 12 doz. Robinson's Arithmetic, 

" 5 doz. Sanders' Fifth Eeaders, 

" 9 doz. Wells's Grammar, 

'^ 2^ doz. Small Testaments, . 



@ 


9.00 


@ 


7.20 


@ 


3.00 


® 


1.20 



Julyl. 



Settled by due-bill, 



$224 



W. B. Cook & Co. 



6. 



POBTSMOUTH, July 1, 1859. 






Mr. J. H. PoB, 






Bought of Wm. MiUer. 


1859. 






May 3. 


75 lbs. Sugar, 


. @ ejc . 


a it 


9 lbs. Tea, . 


. @65c . 


ti <c 


21 gals. Golden Syrup, . 


. @70c . 


June 1. 


10 lbs. Spice, 


. @20c . 


IC ii 


12 lbs. Pepper, 


. @25c . 


u cc 


12 lbs. Ginger, 


. @ 18c . 


ic ii 


15 lbs. Coffee, 


. @ 12^ . 


« 10. 


20 lbs. Dried Apples, . 


@ 10c . 


ii ii 


18 lbs. Dried Peaches, . 


. @ 12ic . 


ii a 


2 bu. Onions, . ... 


@80c . 


" 15. 


13 lbs. Mackerel, . 


@8c* . 


« 18. 


9 lbs. Smoked Herrings, 


@20c . 


" 20. 


25 lbs. Rice, . . . , 


@ 5c . 


(( « 


12 lbs. Dried Beef, 


. @ 12^ . 


« « 


5 Sacks Table Salt, 


@20c . 


(( « 


5 bu. Com Meal, . 


@80c . 


" 27. 


17 lbs. Soda Crackers, . 


@9c . 




$52.24 




Received payment. 






* 


Wm. Milleb. 
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7. 






St. Louis, Jan. 1, 


1859. 


Beed & 


Spry, 










To HaU, Smith & Go, 


., Dr. 


1859. 










July 7. 


To 15 yds. Cambric, 


% 


9c . 




cc u 


" 50 yds. Print, . 


® 


12jc . 




cc cc 


" G yds. Cassimero, 


® 


$1.60 . 




« 20. 


" 33 yds. Sheeting, 


@ 


lie . 




CC cc 


" 6 J yds. Broadcloth, . 





$437i . 




cc cc 


" 3 yd. Velvet, . 


@ 


3.00 . 




Aug. 30. 


" 20 yds. French Print, 


@ 


17c . 




cc cc 


" 15 yds. Lyonese, 


@ 


70c . 






$65.42 




Cr. 








Sept. 1. 


By 40 bu. Coal, 


@ 


lie . 




" 9. 


" 6 Cords of Wood, 


@ $ 3.00 . 




Oct. 20. 


" Cash, 


® 


16.00 . 




Nov 25. 


" 8 Days' Labor, . 


@ 


1.50 . 






$50.40 




Balance due, . 


. 


. . 


$15.02 




Received payment, 










Hall, Sihth & Co., 








J>€r HiBBS. 





O-REATEST COMMON DIVISOR. 

Art. 19. ItUegerSy or whole numbers, are divided into two 
classes, prime and composite. 

A prim^ number can be exactly divided only by itself and 
unity ; as 2, 3, 5, 7, 11, etc. 

A composite nuraber can be exactly divided by other num- 
bers besides itself and unity ; as 4, 9, 21, etc. 

The factor of a number is one of two or more numbers 
which multiplied together will produce the given number. 
The factors of 12 are 2, 3, 4, 6, 1, and 12, since each of these 
numbers multiplied by another will produce 12. 
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The prime factors of a number are all the prime numbers 
which multiplied together will produce the given number. 
The prime factors of 12 are 1, 2^ 2 and 3. 

Two or more numbers are said to he prime toith respect to 
each other when they have no common factor ; as 8^ 21^ and 35. 

The divisor of a number is any number that will exactly 
divide it. Thus 4 is a divisor of 12, 16, and 24 

Note, — ^Every factor is a divisor and vice versa, 

A common divisor of two or more numbers is any number 
that will exactly divide each of them. Thus 4 is a common 
divisor of 16, 32, and 64. 

The greatest common divisor of two or more numbers is the 
greatest number that will exactly divide each of them. Thus 
16 is the greatest common divisor of 16, 32, and 64 

Abt. 20. To find the greatest common divisor of two or 
more numbers. 

Ex. 1. What is the greatest common divisor of 63 and 105 ? 

Explanation, — 3 and 7 are the only 
63=^3^?'''** ^^^^ common to 63 and 105, hence 

105=3x5x7 ^®y ^^ *^® ^^1 common divisors, 

"3x7=21. Ans, ^^^ ihm product must be the great- 
est common divisor. ' 
Explanation, — Th^t the last divisor is 

SECOND METHOD. .• ,. ,.. . -"i^/. 

63)105(1 ^^ greatest common divisor is evident from 

63 the following analysis : 

^)63(1 42=21 X?; hence 21 will divide 42. 

^ 63=42 + 21 = 21x2 + 21x1 = ^1x3; 

21)^(2 hence 21 will divde 63. 

21 Sw 105 = 63+42 = 21x3+21x2 = 21x5; 

hence will also divide 105. 

Besolve the numbers into their prime factors. The pro- 
duct of the factors common to all the numbers wUl be the greai- 
est common divisor, (hj 

Divide the greaUr number by the less ; the less numher by 
the first remainder; the first remainder by the second remain- 

3 
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der; the second remainder by the thirds and so on until noth- 
ing remains. The last divisor will be the greatest common 
divisor. 

Note. — ^The greatest common divisor is chiefly used in re- 
ducing fractions to their lowest terms. See Art. 24. 

jFind the greatest common divisor of the following nnm- 
bers : 

2. 56 and 98. 

3. 69 and 161. 

4. 168 and 392. 

5. 85 and 136. 

6. 126 and 294 

7. 148 and 296. 

8. 16, 32, and 86. 

Suggestion. — ^First find the greatest common divisor of two 
of the numbers ; then use the greatest common divisor of these 
two numbers as a new number, and find the greatest common 
divisor of it and the third number. 
9. 92, 138, and 161. 

10. 2048 and 2560. 



LEAST COMMON MULTIPLE. 

Abt. 21. A multiple of a number is any number it wiU 
exactly divide ; thus 24 is a multiple of 6. 

A common multiple of two or more numbers is any number 
each of them will exactly divide. Thus 96 is a common mul- 
tiple of 8, 12, 16, and 24. 

The least common multiple of two or more numbers is the 
least number each of them will exactly divide. Thus 48 is the 
least common multiple of 8, 12, 16, and 24. 

It is evident that the multiple of a number must contain 
all its prime factors, otherwise it can not contain the number 
itself. It follows from this, that a common multiple of two 
or more numbers must contain aU the prime factors of each 
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of the numbers, and that ihe least common multiple of two 
or more numbers must contain all the prime factors orUy 
the greatest number of times they are foimd in any of tiie 
numbers. 

Art. 32. To find the least common multiple of two or 
more numbers. 

Ex. 1. What is the least common multiple of 21, 63, 108 ? 

ExpUmaJtion, — ^The mul- 

TOBT METHOD. tiplo of 108 must contain 

cooo ^y the factor 3 three timcs and 

108=3 x3x3x2x2 the factor 2 twice ; the mul- 

3x3x3x4x7=756 Ans. ^V^^ ^^ 63 must contain the 

factor 3 at least twice and 
7 once ; the multiple of 21 must contain the &ctor 3 at least 
once and 7 once. It is evident that a number that contains 
the ftctor 3 three times, the fitctor 7 once, and the^ factor 2 
twice, is the least common multiple of 21, 63, and 106. 

Besolve each of the given numbers into its prim^e factors. 
The product of the different faxiors^ each fa^ctor being taken 
the greatest numher <^ times it occurs in any of the numbers, 
will be the least common multiple. 

Note. — ^This method it not often used. 

Explanation. — ^It is evident that 

nooHD loRBOD. by this method the same result is 

3) 21—63—108 obtained as by the former method, 

^j yj—^^— 36 yi2 : the greatest number of times 

3 )1— 3— 36 ^g^ prime factor enters in any of 

^ q~i9~i7^7Ki; A ^® numbcTB. 756 contains the 

■~ factor 3 three times, 2 twice, and 7 

once (12=2 x 2 x 3). 

xtrrijB. 

Arrange the numbers on a horizontal line, divide by any 
prime number that iviU exactly divide two or more of the num- 
bers j and write the quotients and undivided numbers in a line 
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beneath. Divide this line of numbers in the same manner aa the 
first y and so on untU no prime number wiU exactly divide two 
numbers. The product of all the divisors and undivided num- 
bers unU be the least common multiple required. 

Find the least common multiple of the following num- 
bers: 

2. 8, 12, 16, 24, and 36. 

3. 9, 15, 21, and 75. 

4. 3, 8, 9, 15, and 32. 

5. 17, 34, 68, and 5. 

6. 8, 12, 16, 35, and 84; 

7. 3, 4, 5, 6, 8, 10, and 12. 

8. 5, 4, 6, 9, and 7. 

9. 7, 8, 49, 98, and 168. 

10. I, f , f, and f 

Suggestion. — ^Reduce fractions to a common denominator, 
and then find the least common multiple of their numerators. 

11. 2 J, 5, 3J, and 4j, 



< ^^^ > 



OOMMON PRAOTIONS. 

Abt. 23. If a unit or a body, as an apple, an orange, etc., be 
divided into four eqtial parts, one of these parts is one-fourth of 
the whole ; two, two-fourths ; three, three-fourths ; four, four- 
fourths — ^which are respectively written J, }, J, J. These ex- 
pressions are called fractions ; the number above the line being 
called the numertxtory and the number below the line the e2e- 
nominator. Hence, ^^ a fraction is an expression for one or 
more of the equal parts of a unit." 

It is evident that the denominator shows into how many 
equal parts the unit has been divided ; the numerator, how 
many of these equal parts are taken. The numerator and de- 
nominator are called terms of the fraction. 

Afrasian may also be regarded as an expressed division^ 
the numerator b^g the dividend and the denominator the 
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divisor. 3-5-4 may also be written | ; the value of the firac- 
tion being the quotient. 4 is contained in 3 three-fourths of a 
time. 

A common or vtdgar Jraction is one in which both terms 
are written ; as f, f, ^jy etc. 

Common fractions are divided into three classes, simple, 
compound^ and complex. 

A simple or single frcustion has but one numerator and one 
denominator, each being a whole number ; as | and |. 

A compound fraction consists of two or more simple frac- 
tions connected by the word of ; as | of J, and f of 4 of 2^. 

A complex fraction has a fraction for one or both of its 

terms : as I, I, and l. 

Simple fractions are divided into proper and improper. 

A proper fraction is one whose numerator is less than its 
denominator ; as |, }, etc. 

An improper fraction is one whose numerator is equal to 
or greater than its denominator ; as } and |. 

A mixed number is composed of a whole number and a 
fraction ; as 12^, 16|, etc. The fraction is added to the whole 
number, 12 J being the same as 12+1. 

It is evident from the very nature of a fraction that both of 
its terms may be multiplied or divided by the same number 
without changing its value. 

The value of a fraction may be increasedy 1. By adding to 
its numerator. 2. By multiplying its numerator. 3. By sub- 
tracting from its denominator. 4. By dividing its denominator. 

The value of a fraction may be decreased, 1. By adding to 
its denominator. 2. By multiplying its denominator. 3. By 
subtracting from its numerator. 4. By dividing its numerator. 

Art. 24. To reduce a fraction to its lowest terms. 

Ex. 1. Beduce }^ to its lowest terms. 

4)iJ=2)A-3f Ans. Or, 8)f|=f Ans. 

Explanation. — Since both terms of a fraction may be di- 
vided by the same number without changing its value, divide 
both numerator and denominator by 4. The result is /f. 
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Again^ divide both terms of this fractbn by 2 ; the result is f , 
which can not be reduoed lower, since no number greater than 
1 will divide both of its terms. Or divide by 8, the greatest 
number that will divide both terms of the finction ; the result 
is ^. 

Divide both terms of the frtzction by any number ihat toill 
divide each of them without a remainder ^ and proceed untU 
they are prims to each other.. Or^ 

Divide both terms of the fraction by their greatest common 
divisor. 

Sj X a xn. p.l e s . 

2. Reduce |f ^ ^^ lowest terms. 

3. Beduce ^j\ to its lowest terms. 

4. Beduce iVj to its lowest terms. 

5. Beduce tVt to its lowest terms. 

6. Beduce 4|| to its lowest t^ms. 

7. Beduce ^Vi ^ i*s lowest terms. Ana. f. 

8. Beduce f^j^ to its lowest terms. Ana. |f . 

9. Beduce ^4|| to its lowest terms. Ans. |. 
10. Beduce ^YtV ^ ^^ lowest terms. Ans. j\. 
Abt. 25. To reduce a fraction to higher terms. 

Ex. 1. Beduce f to twelfths. 

i=fV, ?='^fV=i^T ^«*. Or, ix3=^j Ana. 

Eocplanaiion. — Since 1 fourth eqiuds 3 twelfths, 3 fourths 
must equal 3 times 3 twelfths, which is 9 twelfths. Ana. x?. 
Or, since both terms of a fraction may be multiplied by the 
same number without changing its value, multiply both nu- 
merator and denominator by 3. 

Xjxaxn.ple«. 

2. Beduce ^ to sixty-thirds. Ana. (}. 

3. Beduce /j to sixtieths. Ana. (f . 

4. Beduce ^^ to fiftynsevenths. 

5. Beduce /r to eighty-fourths. 

6. Beduce } to fifteenths. 
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7. Reduce V^ to twentynsevenths. 

8. Seduce I, {^ and | to twenty-fourths. 

^««- II, ih and H. 

9. Reduce 4, |, and j\ to seventieths. 

10. Reduce ^^y f , fy and ^ to forty-eighths. 

Abt. 26. To reduce an improper fraction to a whole or 
mixed number. 

Ex. 1. Reduce -^ to a mixed number. 

49-f-6=9j Ans. 

Explanation. — Since 5 fifths make 1, there will be as many 
ones in 49 fifths as 5 is contained times in 49^ which is 9|. 

Divide the numerator by the denominator. 

Xjxaxnples. 

2. Reduce V" ^ a mixed number. 

3. Reduce ^^ to a mixed number. 

4. Reduce f } to a whole number. 

5. Reduce ^^^ to a mixed number. 

6. Reduce ^^-^ to a mixed number. 

7. Reduce -V/ to a mixed number. Ana, S^V. 

8. Reduce -V- to a whole number. Ana. 25. 

9. Reduce f ^ to a mixed number. Ana. 5/y. 
10. Reduce J-f ->• to a mixed number. Ana. 17{. 
Abt. 27. To reduce a whole or mixed number to an im- 
proper fraction. 

Ex. 1. Reduce 5} to an improper fraction. 

«»j + a=5y* Ana. 

Eocplanation. — Since there are 4 fourths in 1, in 5 there 
are 5 times 4 fourth8=:20 fourths^ and 20 fourths+3 fourth8= 
23 fourths. Ana. V- 

Multiply the whole number by the denominator o/the/rac" 
tiony to the product add the numerator, and under the reault 
place the denominator. 
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£jxaxn.ple8. 

2. Reduce 44| to an improper fittction. 

3. Reduce S^Vt ^ ^^ improper fraction. Afi8. f }|. 

4. Reduce 56f to an improper fi:kction. 

5. Reduce 1236yV ^ ^^ improper fraction. .^n«. ^Z-'-. 

6. Reduce 5^1^ to an improper fiaction. 

7. Reduce 23 /^ to an improper fraction. Ans. -VV^. 

8. Reduce 133}| to an improper fraction. 

9. Reduce 563| to an improper fraction. Ans, ^V-*^. 

10. Reduce 8006 jf to an improper fraction. 

Ans. J-if^J-A. 

11. Reduce 24 to fourths. Ans, V- 

12. Reduce 35 to twentieths. Ans. -Vir* 

13. Reduce 312 to twelfths. 

14. Reduce 19 to twenty-fifths. 

15. Reduce 1008 to ninths. 

Art. 28. To reduce compound fractions to simple ones. 
Ex. 1. Reduce | of j to a simple fraction. 

|ofJ=f^=|J Ans. 

Explanation. — J of | is ^Vj ^^^ J of | is 5 times ^V or ^'y, 
and if j of I is j%, J of | is 4 times j*y, or |S=| Ans. This 
is in effect multiplying the numerators together and also the 
denominators. 

Multiply the numerators together for the numerator of tJie 
simple fraction, and the denominators together for its denom- 
inator. 

Note. — ^If there are whole or mixed numbers, first reduce 
them to improper fractions. 

£3 X a zn. p 1 e s • 

2. Reduce } of | of f to a simple fiaction. Ans. y'^. 

3. Reduce 3^ of 2| of jV ^^ ^ simple fiuction. Ans. 2|. 

4. Reduce 2 J of 1 |«j of | to a simple fraction. 

5. Reduce J of J of 2| to a simple fraction. 

6. Reduce i of 1^ of ^ of 2^ to a simple fraction. Ans. f . 

7. Reduce } of 6 to a simple fiaction. 

8. Reduce | of 2^ of 3 to a simple fraction. 
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CANCELLATION. 

Abt. 29. The above operations may be abbreviated by in- 
dicating the multiplications to be performed, and then cancel- 
ling the factors common to both terms, as shown in the follow- 
ing examples. 

Ex. 1. Beduce | of | of 4 of 2}^ to a simple fraction. 

2 Ji 

4x0x;?x3"-3-"^» ^'^' 
t 

2. Reduce | of | of f of | of ; of 1^ to a simple fraction. 

^x^x^x^x^xt 
»x4x«Jx0xtx0-"* ^^' 

8 

Note. — 1 remains as a factor in the numerator. 

3. Beduce | of 4} of /^ of | to a simple fraction. 

4. Beduce | of 2f | of ^7 of f to a simple fraction. 

Ana. t\. 

5. Beduce | of } of | of j% of 12f to a simple fraction. 

Ans. 3f 

6. Beduce f of 3 ^ of j\ of f i of ^j of Tj to a simple fraction. 
Bemark. — ^The principle of cancellation may often be used 

with great advantage. Whenever, to obtain a certain result, 
several multiplications and divisions are to be performed, indi- 
cate the operations and cancel the factors common to the mul- 
tipUers and divisors. 

7. Divide the product of 24, 16|, 8, 33 J by 12, 16|, and 66|. 

t 
;!>! X 1»| X 8 X tt\ 

8. Multiply 48, 32, 5280 and 27 together, and divide the 
result by 16, 264, 54 and 6. Ana, 160. 

9. How many cords of wood in a pile 144 feet long, 12 feet 
high and 3 feet wide ? 

20 9 3 

-Tx-i^=V=^^* Ans. 
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10. Multiply 9, 8, 18, 45, 36, 90, 81 together and divide 
the result by 72, 180, 27, 24, 4 and 18. Ans. 25rV. 

Abt. 30. To reduce fractions to a common denominator. 

Ex. 1. Beduce f , f, f , | and t\ to equivalent fractions 
having a common denominator. 

Solution, First Method, — ^It is evident upon a little in- 
spection that each of the fractions can be changed to twenty- 
fourths. According to Art, 24, |:*H, f =H, l=il, l=il, 
and TT=i J- Hence |, |, f , | and /j are respectively equal to 
\h \h %h if ^^^ |}, fractions having a common denominator. 

Second Method. — The least common multiple of 4, 8, 6, 3 

and 12 (denominators) found by Art. 22, is 24, which, being 

divided by 4, 8, 6, 3 and 12 respectively, give the multipliers 

by which both terms of their respective fractions are to be 

multipUed. i4|=i|, i^»=H,i^=H, {^=\h and ^^ = 

if 

KuLE FOR Second Method. — Find tlie least common mul- 

tiple of the denominators. Then divide the least common mvZ- 
tiplc by the denominator of each /ration and multiply both 
of its terms by the quotient. 

-ATofe.— The first method is the one generally used. In ordi- 
nary examples, the common denominator can be seen at a 
glance. 

lEQaaxxiples. 

Beduce the following fractions to equivalent fractions hav- 
ing a common denominator. 

9 3 3 « 5 

3. I and {j. 

4 1 3 1 £ 

^ T^ ly ?> t- 

5. !, h *, *. 

6. i of i, 2i, f Ana. |, if-, f . 

7. \ of I, I, 2i. 

8. i, \, i, i, h T*!. 

9- i> 1> i> !• 
10. I, J, f, {. 
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ADDITION OF OOUMON FRACTIONS. 
Abt. 31. Ex. 1. What is the sum of |, f , f and i ? 

Ex. 2. Add I of I, 4 of 4 and 2|. 

|of}=f,|off=f,2i=f 

Reduce the fractions to a common denominator; then add 
their numeratorSy and under their sum place the common (2e- 

nominator. 

« 

Notes. — 1. First reduce mixed numbers to improper frac- 
tionSy and compound fractions to simple ones. 

2. The integers may be set aside and subsequently added 
to the sum. of the fractions. 

Sxazziples. 

3. Add 1^ }, I and f Ans. 2^|. 

4. Add I of I and VV. Ans. 1^%. 

5. Add I, f and 4. Ans. iHi* 

6. Add 5i, 3|, 5|. Ans. 14H. 

7. Add I of 2^ and f of 2^. Ans. 2. 

8. Add 1Q26H, 1875} and 5634 f ^na. 8536|H- 
Suggestion. — ^First add the fractions. 

9. Add 37i, 18f , 33^ and 81{. Ans. 170|. 

10. Add }, /t of 4}, 563f, and | of 3f 

11. Add i, i, J, i and f 

12. Add }, f , tV, and 4 of 1\. 

13. Add 4, 4, f , }, and f 
14 Add I of I and 12^. 
15. Add 105} and 98^. 
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SUBTRACTION OF COMMON FRACTIONS. 

Abt. 33. Ex. 1. From 4 take f 

Ex. 2. From 2^ take | of 2. 

24=f,|off=| 
i— 1=1=1 Am. 

RTJXjXS. 

Bediice thefradiions to a common denominator; then 9U&- 
tract their numerators y and under the result place the common 
denominator. 

Note. — ^Mixed numbeiB may be subtracted without reducing 
them to improper fractions. 

3. Subtract | fix)m ;. Ans. tt- 

• 4. Subtracts /r from f. 

5. From | of f take f of fj. Ana. /^j. 

6. From f of * take f 

7. From ^ of | take W of \. Ana. i J. 

8. From 820| subtract 56|. 

820J, A 

763H -4fw. 

9. From 250} subtract 2254. 

10. From 993? take 546J. Ana. 446J. 

11. From f + i + i takefof f + T^yof |. Ana. 4f 

12. From | of 12 take f of 9. 

13. From 1000 take 156}. 

14. From 9 take \ of |. 

15. From 56^+891 take 5J+81tV. ^»w. 59/tV- 

16. From \ of 13 take } of 8. Ana. ^. 

17. From 3} of 5 take 2\ of 7. Ana. \\. 

18. From 4 of 42 take f of 48. Ana. 16f . 

19. From | of 19^ take | of 7i. Ana. 9\\. 

20. From 875| take 599f 
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MULTIPLICATION OP COMMON FRACTIONS. 

Abt. 33. To multiply a firaction by a whole nmnber. 
Ex. 1. Multiply t't l^r 4 

Eaplanation. — 4 times tt is \i=h o^ 1|- It is evident 
that the same result is obtained by dividing the denominator 
by 4 

Multiply the numercUor of the froGtion by the whole num- 
ber , or divide the denominator. 

2. Multiply ^\ by 16. Ana. 1|. 

3. Multiply if l^ 3. Ans. 2f . 

4. Multiply if by 9. Ana. 6j. 
6. Multiply tIIf ^7 25. 

Abt. 34. To multiply a whole number by a fraction. 
Ex. 1. Multiply 15 by |. 
15x|=\<^=llJ Ana. Or, 15-5-4=3f, 3f x3=^ll| Ana. 
Explanation. — Since |=} of 3^ | times 15 is } of 3 times 
15, or 45; and i of 45=11} Ana. Or, since 1 times 15 is 
15, i times 15 is { of 15=3|y and | times 15 is 3 times 
3f=ll} Ana. 

Ex. 2. Multiply 5280 by {. 

8)5280 5280 

660 5 

5 Or, 8 )26400 

3300 Ana. 3300 Ana. 

Multiply the whole number by the numerator of the fra/e- 
tion and divide the product by the denominator. Or, 

Divide the whole nunU^er by the denominator of the frae* 
tion and multiply the quotient by ihe numerator. 

3. Multiply 66 by f Ana. 35. 
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4. Multiply 5280 by j\. Ana. SlGf. 

5. Multiply 329 by 5\. Ana. 18091. 
Suggestion. — Multiply by i, and then by 5, adding results. 

6. Multiply 435 by 16|. Ana. 7250. 
Note. — By changing the whole number to a fraction 

(12=-y-), the above ten examples may be solved as in the 
following article. 

Art. 35. To multiply one fraction by another. 

Ex. 1. Multiply I by |. 

ExpUmation. — Since f is { of 3, | times i must equal \ of 

3 times f 3 times | is V; ^^<1 \ ^^ V- ^^ li* • 
Ex. 2. Multiply f by f of \\. 

2 

»^| "^ 15=15 ^^- 

Multiply (he. numerator a togethei^ and alao ihe defMyndnor 
tora. Or, 

Indicate ihe multiplication to heperformedy and cancel ihe 
factora common to the numeratora cmd denominatora. 

Note. — ^It is not necessary first to reduce compound frac- 
tions to simple ones. 

Sxaxnples. 



2. Multiply 1 by |. 






3. Multiply j\ by ^. 




Ana. }. 


4. Multiply t by f 


• 




5. Multiply 56 by }. 




Ana. 49. 


6. Multiply tV by 24 




Ana. 13i. 


7. Multiply Si by 7|. 




Ana. 65i. 


8. Multiply 111 by 9|. 






9. Multiply J of 14 by yV 


of If 


' Ana. ^j. 


10. Multiply J of A ty T»T- 


-l. 


Ana. A. 


11. Multiply ; of 8 by 9 times f . 
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12. Multiply 8f—6j%9f + f Atu. 19i. 

13. "Multiply 256 by 12,^. Ans. 3152. 
14 Multiply 12J by 16}. Ans. 208. 



DIVISION OF COlfMON FRACTIONS 

Abt. 36. To divide a fraction by a whole number. 
Ex. 1. Divide /, ^7 3. 

-^ = yV Ans. Or, jfri = ^= tV Ans. 
Explancction. — To divide a number by 3 is to take | of it ; 
\ of ^z=^j, or i of tIV=^t= A. 

Divide the numerator of the fmcHon by the whole number, 
or multiply it* denominator. 

2. Divide |} by 9. 

3. Divide H ^7 7. 

4. Divide 6} by 9. Ana. f f 

5. Divide 6084| by 5. 

5 )60641 
1216, 4| undivided 
4|=Y-^5=H. Hence 6084|-4-5=1216H Ans. 

6. Divide 308| by 12. Ans. 25}J. 

7. Divide 32006^ by 9. Ans. 3556H. 

8. Divide 1000^, by 5. Ans. 200^. 
Abt. 37. To divide a wbo^e number by a fraction. 

Ex. 1. Divide 12 by |. 

12 Or, 3)12 

-i 4 

3)48 ' _4 

16 Ans. 16 Ans. 

ExpUmation. — Since 1 is contained in 12 twelve times, \ is 

contained in 12 four times 12 times, or 48 times, and |, one 
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third of 48 times, or 16 times. Or, 3 is contained in 12 four 
times, and |, or { of 3, four times 4 times, or 16 times. 

Multiply the whole number by the denominator qfthe/rcu^- 
tion, and divide the product by the numerator. Or, 

Divide the whole number by the numerator^ and mvUiply 
the result by the denominator. 

Sxamples. 

2. Divide 16 by |. 

3. Divide 256 by jf. . Ana. 336. 

4. Divide 225 by 12f 

5. Divide 30864 by J. By f. Ans. to last, 46296. 

6. Divide 50 by 6}. By 3J. • 

7. Divide 284 by | of f . Ana. 1136. 
Note, — By reducing the whole number to an improper 

fittction the above 15 examples may be solved as in the follow- 
ing article. 

Abt. 38. To divide one fraction by another. 

Ex. 1. Divide ^\ by J. 

Ikplanation. — Since f is equal to J of 3, the quotient of 
j\j divided by 3, or ^7, will be four times too small, and 
hence the quotient of ^y, divided by J^ of 3, or |, is equal to 
4 times ^7, or |$=|. Observe that this is, in effect, the same 
as multiplying the dividend by the divisor inverted. 

Invert the diviaor and proceed aa in multiplication of 

fractions. 

Sj X a zn. p 1 • 8 . 

2. Divide f by j. 

3. Divide | by f Ana. Ij. 

4. Divide 7^ by 8f 

6. Divide 4j by 6j. Ana. H- 

6. Divide 18? by 15}. 
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7. Divide 5 of J by J of Sj. Ana. ^j. 

8. Divide J of 4^ by i of 51 

9. Divide | of 8 by | of 7. Ans. l^V- 

10. Divide 12 J of i by 8i of f 

11. Divide A+4J by 4}-3|f Jjw. 5H. 

12. Divide yv of 44— J of j\ by 5^—4}. 

13. Divide 125f-62j by 37^. Ans. I4H. 
14 Divide 4i+6| by ^j. 

15. Divide 9TV+4i x f by 6f. Ans. IJH- 

Art. 39. To reduce ar complex fraction to a simple one. 
Ex. Beduce I to a simple fraction. 

t 4 8 4 9 9 j^ 
1=5^=5^8=10 ^^- 

Ex^ancUion. — ^It is evident that a complex fraction is only 
an indicated division of one fraction by another^ in which the 
numerator is the dividend^ and the denominator the divisor. 
In the example } is the dividend, and f the divisor. We may 
proceed as in division, or it is plain that the same result may 
be obtained by multiplying the extremes, 4 and 9, for a nume- 
rator^ and the means, 5 and 8, for a denominator. 

Divide ihe numerator of the complex Jradion by the cfe- 
nominator as in division of fractions. 

XSzaznples. 

2. Beduce ^ to a simple fractioiL 

Tl 

3. Beduce | to a simple fraction. Ans. |* 

4. Beduce --i- to a simple fraction. 

33i ^ 

5. Beduce -y^ ^ ^ simple fraction. Ans. {. 
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6. Beduce ^ to a simple fraction. 

7. Beduce j to a simple fraction. Ana. j%, 

8 

8. Beduce r~~n ^ ^ 8™pl® fraction. Ana. 2\, 
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Abt. 40. 1. What is the sum of |, J, i, and yV ? 

2. What is the difference between I and | ? 

3. Multiply I by Sj. 
4 Divide | by Sj. 

5. What is the sum, difference, product, and quotient of 
3^ and 2^ ? 

6. What will be the cost of 15^ pounds of butter at 16| 
cents a pound ? Ana. $2.58\. 

7. At $4^ per yard, how many yards may be bought for 
$114 ? Ana. 24. 

8. At 284 cents per bushel, how many bushels of oats may 
be bought for 16| cents ? Ana. j\ bushels. 

9. How many pounds in four bags, the first containing 
360}, the second 580}, the third 296f , and the fourth 375iV ? 

Ana. 1614H lbs. 

10. In 5 hogsheads of sugar containing, respectively, 945^ 
1054tV, 9634, 901if , and 899^^, how many pounds ? 

11. A man has 4 lots ; the first containing 320} | acres, 
the second 226f , the third 160|, and the fourth 278J ; how 
many acres in all ? Ana. 986 W '^• 

12. A man owes the following sums : to A $32.56 f, to B 
$44.95,^7, to C $32.72J, to D $53.31/^, to E 192.05/j. How 
much does he owe in all ? 

13. A farm is divided into 5 fields, containing, respectively, 
as follows : 20|, 56TJ»y, 36 J, 9$, and 102^1 acres. How many 
in all ? Ana. 226f ff A. 

14. A man purchased } of a yard of velvet at the rate of 
#3.62^ per yard ; what did it cost him ? Ana. $3.17tV. 
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15. A man owned | of a boat, and sold | of f of his fihare 
for $2400. At that rate, what was the whole worth of it ? 

Ana. $19200. 

16. James has | of an orange. He gives Horace \ of this 
amount, and then divides the remainder equally between three 
boys. What part does each of the three boys receive ? 

Ana, |. 

17. If f of a barrel of flour costs $5, how much will 2 bags 
of flour cost, one containing | of a barrel, and the other f of a 
barrel? Ana. $12. 

18. Bought I of f of 5\ yards of broadcloth at the rate of 
$3.50 per yard. Required the cost of it. Ana. $8.02^7. 

19. What will be the cost of 7^ yards of muslin at 12^ 
cents per yard, and 12\ yards of gingham at 18f cents per 
yard? Ana. $3.28|. 

20. I purchased 7 loads of coal, each containing 15| bushels, 
at 12| cents per bushel. Required the cost. Ana. $13.78|. 

21. A owns t of a vessel, and sells | of his share to B for 
$45000. What part of the vessel has he left, and what is it 
worth at that rate ? Ana. -i^ left, worth $15,000. 

22. A owns f of a ship. He sells | of his share to B for a 
certain sum, and \ of what he then owns to C for $5,000. 
What was the value of the whole ship at C's rate of purchase ? 

Ana. $72000. 

23. A owns j^y of an acre of land, and B | of an acre. 
How much does A own more than B ? How many times 
more ? How much do they both own ? 

Ana. to the last, \\. 

24. I have $1000 and wish to lay out $346f of it in sugar 
at 8| cents per pound, and the remainder in cofiee at 11 1 cents 
per pound. How many pounds of cofiee do I buy ? 

Ana. 5561/fy lbs. 

25. A merchant directed his agent to lay out f of $2354 in 
wheat at 87| cents per bushel ; W of it in rye at 56} cents per 
bushel ; and the remainder in oats at 31} cents per bushel 
How many boahels of each did he purchase ? 

Ana. to last, 564|| bus. of oats. 
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26. What will 8^ pouncU of sugar cost at 18| cents per 
pound? 

27. A has 6| acres in one lot and 7} in another ; B has 5^ 
times as much as A. How many has he ? Ana. 83}| A. 

28. What will f of f yards of cloth cost at ^ of ( doUars 
per yard? 

29. A merchant owns | of a mercantile establishment worth 
$64,000. He sells | of his share to B, and | the remainder to 
C. How much does he receive from B and G respectiydy, 
and what part has he remaining ? Ana. From B, $33600. 

From 0, #11200. 
Has left, tV 

30. A merchant has 33tV yards of cloth, fix)m which he 
wishes to cut an equal number of coats, pants, and vesta. 
What number of each can he cut if they contain 3|, 2}, and 
1} yards respectively ? Ana. 4. 

31. A merchant owns yV of a stock of goods, i of which 
were destroyed by fire, and j\ of the remainder damaged by 
water. What part of the whole remained uninjured ? How 
much did he lose, provided the uninjured goods are sold at coat 
for #5400, and the damaged at half cost ? 

Ana. /rV ^inhijured. 
Loses, #60,00a 
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DECIMAL FRACTIONS. 

Abt. 41. A decimal fraction is a fraction whose denomi- 
nator is some power of ten, thus tV? jivj tvv ^^ decimal firao- 
tions. 

In writing a decimal fraction the denominator is omitted, 
the numerator being written in such a manner as to indicate 
the denominator. This is done by continuing the decimal 
scalo used in writing whole numbers below or to the right of 
the order of units. 

The first order at the right of units is tenihaj the second 
hundrecUha^ the third tAouaancUhay etc. 
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f 

A point ( • )y called the decimal point or aeparatrixj is 
placed between the order of units and the order of tenths. The 
orders at the left of the decimal point express a whole number; 
the orders at the right a decimal fraction^ or simply a decimal. 

The names of the orders at the right and left of the decimal 
pointy and the relation of decimals to whole numbers^ are shown 
in the following 
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The orders at the right of the decimal point are called 
decimal places. Thus in .0223 there are four decimal places. 

The denominator of a decimal fraction is 1 with as many 
ciphers annexed as there are decimal places in the numerator. 
Thus the denominator of .00035 is 100000. 

Since the value of decimal orders decreases in a tenfold ratio 
from left to right, every cipher placed between decimal figures 
and the decimal point, thus removing them one place to the 
right, diminishes their value tenfold. Thus .025 is one-tenth 
of .25. 

Ciphers placed at the right of decimal figures do not change 
their value. Thus .250=.25 and .8700=.87. 

A whole number and a decimal written together constitute 
a mixed nimiter,. or a mixed decimal, as 25.037. 

Note. — ^When the denominator of a decimal fraction is 
written, it is usually considered a common fraction ; the term 
decimal being only applied when the denominator is tiwcfer- 
stood. The above definition of a decimal fraction is^ however^ 
strictly correct. i 
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NUMERATION OF DECIMALS. 

Abt. 42. In reading a decimal expressed in figures, two 
things are necessary : 1st. To ascertain what the figures ex- 
press as a whole nuinber, 2d. To ascertain the (yrder (tf the 
right hand figure. In a whole number^ the right hand figure 
is always units. In a decimal^ it is found by commencing at 
the decimal point and naming each order toward the right. 

Ex. 1. Express m words .002015607. 

Eocplancition. — Commence at the right hand and separate 
the figures into periods as in whole numbers, thus : 2.015.607. 
Next commence at the decimal point and name the orders to 
the last decimal figure, which is billionths. Then read the 
decimal as a whole number, adding the name of the last deci- 
mal figure, thus : two millions, fifteen thousand, six hundred 
and seven billionths. Hence the following general 

Head the figures as in whole numbers and add the name of 
the last decimal order. 

Express in words the following decimals : 

2. .01012305 

3. .000027 
4 .500006 
5. 207.0084 

Suggestion. — ^Bead the whole ntunber as units, and then 
the decimal. 

6. 7080.00607008 

7. .002005505 

8. .006 

9. 600.06 

10. 1000.001 

11. 25000000.000250 

12. 206.000000206 
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NOTATION OF DECIMALS. 

Abt. 43. Ex. 1. Express in figures ten thousand five hun- 
dred and five millionths. 

Explanation. — Write the numerator of the decimal as a 
whole numl^er^ thus : 10505. Then place the decimal point so 
that the right hand figure may be milUonthSy filling up the 
vacant order with a cipher^ thus : .010505. 

Write the decimal as a whole number^ and place the decimal 
point 80 that the right hand figure shall be of the same name 
as the decimal. 

Xj zaznples. 

Express in figures : 

1. Twenty-five thousandths. 

2. Twenty-five millionths. 

3. Twenty-five hundredths. 

4. Two himdred and five ten-thoTisandths. 

5. Two hundred and five ten-mittionths. 

6. Twenty thousand and five millionths. 

7. Two thousand and four ten-thousandths. 

8. Six hundred and fifty units and thirty-seven thou- 
sandths. 

9. One unit and one millionth. 

10. Five thousand units and five thousandths. 

11. Two thousand five hundred and six hundredths.. 
Note. — ^Tl^B above is an improper decimal The point falls 

between the figures, thus : 25.06. 

12. Nine millions, fifteen thousand, and twenty-five mil^ 
lionths. 

13. Eight thousand and forty ten millionths. 
14 One million and one millionths. 
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REDUCTION OF DECIMALS. 

Abt. 44. A whole number may be changed to a mixed 
decimal, or a decimal to an' equivalent decimal of a lower order 
by annexing ciphers. Thus : .025=.025000, and 325.=325.000. 
This is, in effect, multiplying both terms of a fraction by the 
same number. 

A mixed decimal may be reduced to an improper decimal 
fiBction by removmg the decimal point and witi^ the de- 
nominator, thus : 205.025= ^yf J |^- The following examples 
will make the student familiar with these changes : 

1. Beduce .205 to millionths. Ana. .205000. 

2. Beduce .0225 to ten-millionths. 

3. Beduce .14 to hundred-thousandths. 

4. Beduce .0205 to billionths. 

5. Beduce .02301 to billionths. 

6. Beduce .5 to millionths. 

7. Beduce 25. to thousandths. Ans. 25.000. 

8. Beduce 404. to hundredths. 

9. Beduce 4. to millionths. 

10. Beduce 40. to ten-thousandths. 

11. Beduce 62.5 to thousandths. Ans, 62.500. 

12. Beduce 6.02 to millionths. 

13. Beduce 4.506 to billionths. 

14. How many tenths in 40 units ? Ans, 400. 

15. How many millionths in 5 thousandths ? Ans, 500. 

16. How many thousandths in 62.304 ? Ans. 62304. 

17. How many millionths in 36.0304 ? Ans. 36030400. 

18. How many hundredths in 400 ? Ans. 40000. 

19. How many tenths in 6 tens ? 

20. How many millionths in one million ? 

Abt. 45. To reduce a decimal to an equivalent common 
fraction. 

Ex. Beduce .25 to an equivalent common fraction. 

.25=i?/Y=f Ans. 
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XI 17 Xi S3. 

Supply the denominator J and reduce the fraction to its 
lowest terms. 

Xjzaznplea. 

Beduce the following decimals to equivalent common frac- 
tions: 

1. 50506. 7. 62.25. Ans. 62^. 

2. .250. Ans. J. 8. 6.225. 

3. .75. 9. 80.025. Ans. 80^. 
• 4. .125. Ans. \. 10. 8.0375. 

5. .0075. 11. 15.02. Ans. 5O3V. 

6. .0125. Ans. j\. 12. 120.0125. 1 
Abt. 46. To reduce common fractions to an equivalent 

decimal 

Ex. Beduce | to a dedmaL 

4 )3.00 
.75 Ans. 
Explanation.— i=:i of 3 j but 3=3.00, hence J=iof 3.00 
=.75. 

Annex ciphers to the numerator and divide by the denomi- 
nator. Point off as many decimal places as there are annexed 
ciphers. 

2. Beduce | to a decimal 

3. Beduce -^j to a decimal. 

4. Beduce t|j to a decimal. Ans. .024. 

5. Beduce 7^7 to a decimal. 

6. Beduce ^-^^^ to a decimal. 

7. Beduce 12j to a mixed decimaL Ans. 12.75. 

8. Beduce 25^^ ^ ^ mixed decimaL 

9. Beduce 3007^^7 to a mixed decimal. 

10. Beduce ^p to a mixed decimal. 

11. Beduce 6.37f to a mixed decimal. Ans. 6.3775. 

12. Beduce .07^ to a pore decimal. Ans. .07125. 
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ADDITION OF DECIMALS 

Art. 47. Ex. 1. Add 6.Q25, 65.37, 100.0035, and .875. 

6.025 
65.37 Explanation, — Since decimak are wntten 

100.0035 upon the same scale as whole numbers, they 

'°'^ are added in the same manner. 

172.2735 Ans. 

Write the numbers so that the figures of the same order 
shall stand in the same column. 

Add as in whole numbers ^ and point off in the result as 
many decimal places as are equal the greatest number found in 
any of the numbers added. 

Note. — The decimal points of the several decimals added 
and of the answer stand in the same column. 

Sjxazn pie s. 

Ex. 2. Add .373, .0256^, .00015, .5i, .27i, and .026. 

.37? = .3775 

.0256i= .02565 

.00015= .00015 

.5i = .533331 

.271 = .273331 

.026 = .026 



1.235961 Ans. 

3. WLat is the sum of 256 thousandths, 3005 millionths, 
207 ten-thousandths, 45 hundred-thousandths, 7 hundredths, 
and 20037 millionths ? 

4. Add .00675, 4.5689, 3.00007, 2.05, 3.6800f , .9375, 8.75, 
6.4375. 

5. What is the sum of 307 millionths, 56} ten-thousandths, 
68f hundredths, 5 hundred-thousandths, 256} tenths, 18 f ten- 
miUionths, and 25 hundredths ? Ans. 26.568483875. 

6. Add 375 ten-thousandths, 375 thousandths, 375 hun- 
dredths, 375 tenths, and 375 units. Ans. 416.6625. 

7. A man bought 4 barrels of molasses, each containing 
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respectively 30.37J, 31i, 33.6756, and 28.6} gallonfl. How 
many gallons in all ? 

8. A man bought 5 lots, containing, respectively, 26.62^, 
220.2007, 56.9}, 5.8tV, and 150.68| acres. How many aci^s 
in all ? Ans, 460.31945. 

9. Add 360.00025, 3.75, 567.893, 60,000.637, 200.050006, 
.0003625, 20.05. 

10. Find the sum of 2J, .625, 6^^, 3.6j}t> 26.3125, 5.6, 
.8J*. 



SUBTRACTION OF DECIMALS. 

Art. 48. Ex. 1. From 60.025 take 3.0825. 

60.0250 
3.0825 Explcmation. — Same as in addition. 

56.9425 Ana. 

Write the numiera as in addition of deciTnaiSy stibtract aa 
in whole number a y and point off aa in addition o/decimala. 

SfXaznples. 

2. From .37^ take .01871. 

.37i =.375000 
.0187j=. 018775 

.356225 Ana. 

3. From 4.05 take 2.00075. 

4. From 8.1 take 5.37f . 

5. From 362 ten-thousandths take 1056 miUionths. 

Ana. .035144. 

6. From 875 thousandths take 62 ten-millionths. 

7. From 100.001} take 93.00075. Ana. 7.00105. 

8. A man bought 8.75tVt y&rds of linen at one time and 
29.0056 at another. He afterwards sold 25H yards. How 
many has he left ? 

9. From 7 tenths take 7 ten-millionths. 
10. From 10001 tea-thousandths take 10001 ten-millionths. 



I 
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MULTIPLICATION OF DECIMALS. 

Abt. 40. Ex. 1. Multiply 2.5 by .26. 

2.5 Explatuxtion. — ^2.5=ff, .25=tVv, and hence 

25 2.5 X .25=H X //T=yVA=.625. 

.625 u^n«. 

Multiply as in whole numbers, and point off as manyjlgurea 
in the product oa there are decimal places in the multiplicand ^ 
and multiplieT^, 

Note. — If there are not enough figures in the product^ prefix 
ciphers. Thus: 1.6 x .016=.Q256 ; .01 x. 003=. 00003. 

Sjzaznples. 

2. Multiply 37.5 by 4.5. 

3. Multiply $16.37i by 3 hundredths. 

4. What is 12 hundredths of $100.15 ? 

5. What is 7 tenths of .201 thousandths? 

6. Multiply .0015 by .125. 



DIVISION OF DECIMALS. 

Art. 50. All the examples in Division of Decimals fall 
under one of three cases, viz. : 

1. When the decimal places in the dividend equal those of 
the divisor. 

2. When the decimal places of the dividend exceed those of 
the divisor. 

3. When the decimal places of the dividend are less than 
those of the divisor. 

These three cases are illustrated in the following examples : 
Ex. 1. Divide 6.25 by .25. 
9'^^ft 9^ Eoqplanation, — Since the quotient arising 

' ^ '^^ — . from dividing one number by another of the 

same denomination is a whole number, 625 
hundredths divided by 25 hundredths must give 25 units. 
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Ex. 2. Divide .864 by 3.6. 

Hxplanatiafi. — 36 tenths (3.6) is con- 
3.6).8M:(.24 Ans. ^^^ jj^ q ^i^^ ^^1^^ game denomina- 

-^7j tion) timt^ ; henob there are no units 

244 in tiie quotient. 36 tenths is contained 

in 86 hundredths 2 tenths of a time and 
14 hundredths remaining. 36 tenths is contained in 144 thou- 
sandths 4 hundredths of a time. Hence .864-t-3.6=.24. 
Ex. 3. Divide 13.2 by .033. 

JEJrpfano^'on.— 13.2 = 13.200 = 13200 thou- 
.033 )13.200 sandths, which divided by 33 thousandths must 
400. give 400^ a whole numb^. 

First Case. — Divide as in whole numbers ; the quotient 
win be in units. 

Second Case. — Divide ds in whole numberSy and point out 
cbs many places in the quotient as the decimal plcu^es of the 
dividend exceed those of the divisor. 

Thibd Case. — Make the decimal places of the dividend 
equal to those of the divisor by annexing cipher Sj and then pro- 
ceed as in whole numbers. ^ Hie quotient tviU be in units. 

Note. — In either case, if there is a remainder, the division 
may be continued by annexing ciphers ; but each cipher thus 
annexed will give one decimal fgure in the quotient. 

Proof — It is well for the student to test the correctness of 
his answer by multiplying the divisor by the quotient. If the 
quotient is correct, the product will be the dividend. 

Sxamples. 

4 Divide 6^ by 2.5. Ana. 2.5. 

5. Divide 6.25 hj .025. Ans. 250. 

6. Divide .625 by 25. 

7. Divide 25.6 by .016. 

8. Divide 256 by .16. 

9. Divide .256 by 160. Ana. .0016. 

10. Divide .001 by 100. 

11. Divide .002S by 50. 
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12. Divide 42 by 31}. 

13. Divide #16 by $0.25. 

14 Divide 3 by .125. Ans. 24 

Note. — ^In this example, tre annex two ciphers to make the 

division possible ; this gives two decimal places in the dividend. 

We add another cipher to obtain the quotient figure 4 ; thuB 

making in all three decimal places. 

15. Divide 5 by 400. 

16. Divide 9 by 1500. 

17. Divide 6.4 by 80. 

18. Divide 1 by .12^. Ana. .06. 

19. Divide 6| by .08. 

20. Divide 16| by .033^ 



CONTRACTIONS. 

Abt. 6t To divide a decimal by 10, 100, 1000, etc., re- 
move the decimal point as many places to the left as there are 
ciphers in the divisor. 

Note. — If there are not figures enou^ in the number, prefix 
ciphers. 

1. Divide 6.25 by 100. Ana. .0625. 

2. Divide .25 by 10. 

3. Divide .45 by 1000. 
4 Divide .01 by 100. 

Art. 62. To multiply a decimal by 10, 100, 1000, etc., r^ 

move the decimal point as many places to the right as there 

are ciphers in the multiplier. Thus: 62.5x100=6250; 

43 X 10=43. 

$43.50"! 
150. 

1.68 
456.30 } by 100. 
1000. 
38. 
5.60 



Multiply 
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REDUCTION OP DENOMINATE 

NUMBEHS. 

Abt. 63. A denominate number is composed of concrete 
units of different weights, measures, etc. 

DenominaJte numbers are of two kinds, simple and com- 
pound. 

A simple denominate number is compd^ed of units of a 
single denomination, as 10 pounds ; 12 hours. 

A compound denominate number, or simply a compound 
number, is composed of units of several denominations of the 
same weight, measure, etc., as 5 days 16 hours 20 minutes. 

Seduction is the process of changing the form of a denom- 
inate number without altering its value. 

Bemark. — In treating of Denominate Numbers, we omit 
both tables and rules. The student is supposed to be familiar 
with the tables in common use. 

Abt. 54* To reduce a denominate number of a higher de- 
nomination to a simple denominate number of a lower. 

Sjxaznples* 

1. Beduce 5 lb. 6 oz. 10 pwt. 18 gr. of silver to grains. 

lb. oz. dwt. gr. 

5 6 10 18 Atu. 31938 gr. 

12 

66 oz. 
20 

1330 pwt. 
24 

31938 gr. 

2. How many seconds in 10 hours ? 

10 h. Ans. 36000 s. 

60 

600 m. 
60 

36000 8. 
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3. Reduce i lb. of butter to drams. Ans. 199^ dr. 

lb. OS. dr. 

}xl6=JLji,xl6=-4J^a.=i99| dr. 

4. Beduce ^^^ yd. to inches. Ana. |} in. 

jK^' = ^V, xl2=ff. Ans. Or,i.y/^->=ff in. 

5. Beduce .48 yd. to nails. Ana. 7.68 na. 

.48 yd. ' 
4^ 



1.92 qr. 
4 

7i68na. 

6. Beduce 12| bu. to pints. Ans. 800 pt. 

7. In J of an acre how many perches ? Ans. 140 p. 

8. Beduce 12 h. 20 m. to seconds. Ans. 44400 & 

9. Beduce J hhd. of wine to pints. Ans. 378 pt. 

10. Beduce .375 T. to pounds (Avoirdupois). 

Ans. 750 lb. 

11. In .7 of a bushel how many pints ? Ans. 44.8 pt. 

12. In 8.75 yd. how many nails ? Ans. 140 iul 

13. Beduce 2| days to minutes. Ans. 3840 m. 
14 Beduce 5f cords to solid feet. Ans. 736 s. ft. 

15. In .45 of a rod how many inches ? Ans. 89.1 in. 

16. Beduce 12 cubic feet to cubic inches. 

Ans. 20736 c in. 

17. Beduce 13.5 hhd. of beer to quarts. Ans. 2916 qt. 

18. Beduce 5 lb. 6 oz. 12 pwt. of gold to pwt. 

Ans. 1332 pwt 

19. Beduce 5.24 lb. of calomel to ounces. Ans. 83.84 oz. 

20. Beduce 7 lb. (Troy weight) to grains. 

Ans. 40320 gr. 

21. Beduce .65 of a yard to quarters. Ans. 2.6 qr. 

22. In .24 of a ream of paper how many sheets ? 

Ans. 115.2 sheets. 

23. In f of a barrel of flour how many pounds ? 

Ans. 78| IK 

24. Beduce 7 lb. 8| oz. of butter to drams. 

Ans. 1930|dr 
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25. In y ; T lb. of brass how many ounces ? Ana. yVy oz. 
Art. 55. To reduce a simple denominate number of a lower 
denomination to a denominate number of a higher. 

SSxaxnples. 

1. Beduce 15969 gr. to pounds. 

Ana. 2 lb. 9 oz. 5 pwt. 9 gr. 
24 )15969 gr. 
20)665 pwt. 9gr. 
12)33 oz. 5 pwt. 
2 lb. 9 oz. 

2. Beduce { of an inch to the fraction of a janL 

in. It 7d. 

I X t'i-tIu X i=TriT. Ans. j^ij yd. 

JS3q>lanati(m. — J of an inch is J of j\ of a ft., which is jjj 
ft., and yjy of a foot is jIj of | of a yard=^|y yd. 

3. Beduce .48 of a nail to the decimal of a yard. 

4).48n. Ans. .03 yd. 

4).12 gr. 
.03 yd. 

4. Beduce 25.6 dr. to the decimal of a pound. 

16)25.6 dr. Ans. .1 lb. 

16)1.6 oz. 
~Tlb. 

5. Beduce 414 gal. wine to hhd. Atis. 6 hhd. 36 gaL 

6. Beduce 2461 pwt. to pounds. 

Ans. 10 lb. 3 oz. 1 pwt. 

7. Beduce 1357 pts. to bushels., Ans. 21 bu. 6 qts. 1 pt. 

8. Beduce 98 furlongs to miles. Ans. 12 m. 2 fur. 

9. Beduce 307200 perches to square miles. Ans. 3 sq. m. 

10. Beduce 4032 gills to hhd. of wine. Ans. 2 hhd. 

11. Beduce j\ gal. to the fraction of a hhd. Ans. 7}^. 

12. Beduce ^j hours to the fraction of a day. Ans, ji^. 

13. Beduce 6| pt. to the fraction of a bu. Ans. yV 

14. Beduce 645 in. to yd. Ans. 17 yds. 2 ft. 9 in. 

15. Beduce 2176 sq. ftc to cords. Ans. 17 cords. 

16. Beduce 1152} qt. to hhd. Ans. 4 hhd. 36.2 qt. 

17. Beduce 623 nails to yards. Ans. 38 yd. 3 qr. 3 na. 
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18. Reduce 23.04 drams to lbs. Ana. .091b. 

19. Reduce 184.8 hours to weeks. Ans. 1.1 weeks. 

20. How many acres in a street 5 rods wide and 2^ miles 
long ? Ans. 25 acres. 

Art. 56. To find what part one denominate number is of 
another ? 

Note, — ^The first ten examples contain abstract numbers, and 
are designed to introduce denominate numbers. 

XBxaznples. 

1. 8 is what part of 12 ? Ana. ^. 
Explanation, — 1 is y'^ of 12, and 8 is 8 times x'y of 12, 

which is xV of 12=| of 12. 

2. 9 is what decimal part of 15 ? Ana. .6. 
Explanation. — 9 is ^j of 15, and ^j changed to a decimal 

is .6. 

3. I is what part of f ? - Ana. f . 

|=f Or,?.=TVandJ=T!'j; /j^tt=}- Since ^1, is i of t^, 

j*j is 8 times ^ of t»j=| of -fj. 

4. What part of 6^ is 2| ? Ana. if 

6T=Vi=H- Or, 2|=J=-V4 and 6i=V=-V- ', V-^V=H. 

5. 15 is what part of 12 ? Ana f . 

6. 27 is what part of 48 ? Ana. fy. 

7. What decimal part of 72 is 54 ? Ana. .75. 

8. What decimal part of f is | ? Ana. .8. 

9. What decimal part of 10 is 4j ? Ana. .45. 

10. What part of .45 is .09 ? Ana. J. 

11. 2 ft. 6 in. is what part of a yard ? Ana. f. 
2 ft. 6 in.=30 in., and 1 yd.=36 in. ; 30 in. -5-36 in.=:f . 
Suggestion. — ^Reduce denominate numbers to the same de- 
nomination. 

12. What part of a week is 5 d. 10 h. ? Ana. |f. 

13. What part of 2 acres is 3 R. 25 p. ? Ana. } \. 

14. What decimal part of 5 hours is 40 minutes ? 

Ana. .13|. 
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15. What decimal part of 5 gals, is 3 qts. 1 pt. ? 

Ans, .175, 

16. What part of $5 is 87^ cents ? Ans. j\. 

17. What decimal part of a gallon is 3 pints ? 

Ans. .375. 

18. What part of .45 lb. Troy is .45 oz. ? Ans. j\. 

19. i oz. is what part of | lb. Avoirdupois ? Ans. y| j. 

20. 4 quires of paper is what decimal part of a ream ? 

Ans. .2. 

21. What part of a mile is 6 fur. 16 rds. ? Ans. {. 

22. What decimal part of a pound is 10 oz. 4 pwts. ? 

Ans. .85. 

23. What decimal part of a bushel is 3 pks. 4 qts. ? 

Ans. .875. 

24. What part of a week is 3 d. 17 h. 36 m. ? Ans. j\. 
Art. 67. To reduce a fraction of a higher denomination to 

integers of a lower. 



Xjxaznples. 




1. Beduce | of a day to integers. 


Ans. 14 h. 24 m. 


d. h. h. h. 


m. 


}«»«=-',l=14f, §"••: 


=24. 


2. Beduce .85 of a day to integers. 


Ana. 20 h. 24 m. 


.85 d. 




24 




20.40 h. • 




60 





24.00 m. 

3. Beduce .375 hhd. to integers. 

Ans. 23 gals. 2 qts. 1 pt. ^ 

4. Beduce .9 lbs. Troy to integers. Ans. 10 oz. 16 pwts. 

5. Beduce f rod to integers. Ans. 4 yds. 1 ft. 9 in. 

6. Beduce .5625 cwt. to int^ers. 

Ans. 2 qrs. 6 lbs. 4 oz. 

7. Beduce 30tV hhds. to int^ers. 

Ans. 30 hhds. 27 gals. 2 qts. 2 gills. 

8. Beduce { mile to integers. 

Ans. 4 fur. 17 rds,' 4 yds. 10 in. 



68 DBNOMIKATB KUMBBBB. 

9. Reduce 250.35 lbs. Troy to integers. 

Arts. 250 lbs. 4 oz. 4 pwts. 

10. Reduce .8 mile to integers. Ans. 6 fur. 16 rods. 

11. Reduce £| to integers. Ana. ISs. 4d. 

12. Reduce .45 peck to inters. Ana. 3 qts. 1.2 pts. 

13. What is the value of } week ? 

Ana. 2 d. 19 h. 12 m. 

14. What is the value of .75 bu. ? Ana. 3 pecks. 

15. What is the value of yV day ? Ana. 13 h. 30 m. 



Ibc 


OS. 


pwU 


«»• 


5 


6 


13 


22 


12 


9 


18 


00 




7 


19 


21 


24 


11 


00 


18 


43 


11 


12 


13 Ana. 



ADDITION OF DENOMINATE NUMBERS. 

Art. 58. Ex. 1. Add together 5 lbs. 6 oz. 13 pwts. 22 grs. ; 
12 lbs. 9 oz. 18 pwts. ; 7 oz. 19 pwts. 21 grs. ; 24 lbs. 11 ox. 
18 grs. 

Explanation. — Having written 
numbers of the same denomination in 
the same column, add, reducing as 
far as possible the lower denomina- 
tions to a higher. In this example, 
the sum of the grains is 61 gnL= 
2 pwts. 13 grs. WritQ 13 grs., and add the 2 pwts. to the 
column of pwts., and proceed as before. 

2. A man purchased 4 loads of com : the first contained 
25 bu. 3 pks. 7 qts. 1 pt. ; the second, 30 bu. 2 qts. ; the third, 
37 bu. 1 pk ; the fourth, 29 bu. 1 pk. 7 qts. 1 pt. How much 
did he buy ? Ana. 122 bu. 3 pks. 1 qt. 

8. Find the sum of 5 gals. 3 qts. 1 pt. ; 10 gals. 1 pt 1 
gill ; 25 gals. 1 pt. ; 19 gals. 1 qt. 1 gill ; and 30 gak. 1 pt. 3 
gills. Ana. 90 gals. 2 qts. 1 pt. 1 gilL 

4. A man has 4 farms. The first contains 110 A 3 B. 25 
P. ; the second, 95 A. 1 E. 20 P. ; the third, 205 A. R. 
15 P. ; and the fourth, 90 A. 3 B. 35 P. How many acres in 
all? ^n«. 502A. IR. 15P, 
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5. I purchase of a merchant 19 yds. 3 qrs. of cloth ; of a 
second, 25 yds. 3 qrs. 2 na. ; of a third, 17 yds. 3 na. How 
many yards did I buy ? Ans. 62 yds. 3 qrs. 1 na. 



SUBTRACJTION OF DENOMINATE NUMBERS. 

Abt. 50. Ex. 1. From 12 lbs. 6 oz. take 7 lbs. 9 oz. 13 pwts. 
22grs. 

11 17 19 U Ifinaend ehanged In foim. 

lbs. OZ. pwt. grs. 
12 6 00 00 Minuend. 
7 9 13 22 Subtrahend. 

4 8 6 2 Bemainder. 

Ex. 2. From 3 m. 7 fur. 30 rds. take 5 fur. 38 rds. 10 ft. 

9in. 

8 6 69 IH IS Miniiend ehufed la tern. 

m. fur. rds. ft. in. 

3 7 30 00 

5 38 10 9 

3 1 31 5i 3 

i^ 

3 1 31 5 9 Ans. 

3. From 1 m. take 4 fur. 3 rds, 4 yds. 2 ft. 6 in. 

4. From 2 T. 4 cwt. take 17 cwt. 2 qrs. 8 lbs. 

5. How long from June 12, 1855, to April 3, 1859 ? 

mo. da. 

1859 4 3 
1855 6 12 

3 9 21 Ans. 

6. How long from the signing of the Declaration of Inde- 
pendence, July 4, 1776, to the battle of New Orleans, January 
8, 1815 ? Ans. 38 yrs. 6 mo. 4 da. 

7. From the battle of Lexington, April 18, 1775, to the 
battle of Montebello, May 5, 1859 ? Ans. 84 yrs. 17 da. 

8. How long from the battle of Saratoga, Sept. 7, 1777, to 
Perr/s victory, Sept 19, 1813 ? Ans. 36 yrs. 12 da. 
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MULTIPLICATION OF DENOMINATE NUMBERS. 
Abt. 60. Ex. 1. Multiply 5 fur. 35 rds. 16 ft 9 in. by 5. 

m. tor. rda. ft. in. 

5 35 16 9 
5 

3 5 20 i 9 

i_^ 

3 5 20 1 3 Arts. 

2. What is the distance round a square field^ each side of 
which is 35 rds. 5 yds. 2 ft. 9 in. in length ? 

Ans. 3 fur. 24 rds. 1 yd. 2 ft 

3. What is the weight of 5 watch chains^ each containing 
1 oz, 7 pwts. 13 grs. of gold ? Ans. 6 oz. 17 pwts. 17 grs. 

4. Bought 7 loads of corn, each containing 29 bu. 3 pks. 
7 qts. 1 pt. ; how much com did I buy ? 

Ana. 209 bu. 3 pks. 4 qts. 1 pt 

5. Bought 11 pieces of broadcloth, each containing 34 yds. 
1 qr. 3 na. ; how many yards did 1 buy ? 

Ana. 378 yds. 3 qrs. 1 na. 

6. How much wine in 7 casks, each containing 75 gals. 
3 qts. 1 pt ? Ana. 531 gals. qts. 1 pt 



DIVISION OP DENOMINATE NUMBERS. 

Abt. 6L Ex. 1. Divide 1 m. 3 fur. 28 rds. 5 yds. 2 ft 8 in. 
by 5. 

m. fur. rds. jds. ft. in. 

5)1 3_28 5 _2 8 

2 "13 4 1 5]. 
2. A man divided 1578 acres of land equally between 7 
children ; what was the share of each ? 

Ans. 225 A. 1 R. 28^ P. 
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3. A piece of cloth containing 36 yds. 3 qrs. will make 
5 suits of clothes ; how much cloth in each suit ? 

Arts. 7 yds. 1 qr. Ij na. 

4. Seven men purchased 8 cwt. 3 qrs. 20 lbs. of sugar. 
What was the share of each ? Ans. 1 cwt. 1 qr. 2 lbs. 134 ^z. 

5. Four men agreed to share equally 3 sacks of coffee, each 
containing 2 cwt. 1 qr. 15 lbs. What was the share of each ? 

Ans. 1 cwt. 3 qrs. 5 lbs. 



MISCELLANEOUS PROBLEMS. 

Art. 62. Ex. 1. What will .65 of a ream of paper cost at 
20 cents a quire ? Ans, $2.60. 

2. What will | of a ream of paper cost at | of a cent per 
sheet? Ans. $2.25. 

3. What will f of a barrel of beef cost at 6 J cents a pound ? 

Ans. $4.69. 

4. What must be the height of a wood-bed that is 12 feet 
long and 3 J feet wide to hold just one cord ? Ans. S^^h ft- 

5. What will it cost to excavate a cellar 18^ feet long, 15J 
feet wide, and 9 feet deep, at 20 cents per cubic yard ? 

Ans. $19.12. 

6. How many cords of wood in a pile 40 feet long, 7^ feet 
high, and 4 feet wide ? Ans. 9| cords. 

7. What will .75 of a hhd. of wine cost at 75 cents a pint ? 

Ans. $283.50. 

8. Bought 12 barrels of flour at $6.50 per barrel, and sold 
the same at retail at 4 cents a pound. How much did I gain ? 

Ans. $16.08. 

9. The cabin of the steamer Bostona is 165 feet long and 
18 feet wide. What will it cost to carpet the same with 
Brussels carpeting f of a yard wide at 80 cents a yard ? 

Ans. $704. 

10. At 25 cents a sq. yd., what will it cost to plaster the 
ceiling of a room 18| feet long and 16 feet wide ? 

Ans. $8.22. 
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11. At 20 cents a sq. yd., what will it cost to plaster both 
sides of a partition wall 52 feet long and 13^ feet high^ and an- 
other wall 149 feet long and 11 feet high ? Ana. $52.02. 

12. A gentleman's garden 200 feet long and 180 feet wide 
is enclosed by a tight board fence 5^ feet high ? What will it 
cost to paint the fence at 10 cts. per sq. yd. ? Ans. $46.44. 

13. How many bricks, each being 8 in. long and 4 in. wide, 
will it take to surround the above garden with a walk 6 feet 

, in width ? What will be the cost of the bricks at $4 per 1000 ? 

Ans. 21168 bricks ; $84.67 cost. 

14. A miller ground 5000 bushels of wheat, taking from 
each bushel 4 quarts of wheat as toll. How many bushels of 
wheat does he grind for his customers, and what does he re- 
ceive for the work, wheat being worth 87i cents a bushel ? 

Ans. 4375 bushels, $546.87^* 

15. What will be the cost of 25 boards, each being 15 ft 
long and 10 in. wide, at $30 per thousand ? Ans. $9.37^. 

16. What cost 9 cwt. 1 qr. 18 lbs. 12 oz. at $6.40 per cwt. ? 

Ans. $60.40. 

17. What will 10 lbs. 8 oz. 8 pwts. of gold cost at $300 per 
pound? Ans. $3210. 

18. What will 3 J hhds. of molasses cost at 10 cents per 
quart? Ans. $94.50. 

19. What will be the cost of papering the walls of a room 
40 feet long, 30 feet wide, and 9 feet high, at 30 cents a 
bolt, each bolt being 9 yards long and 18 inches wide ? 

Ans. $9.33^. 

20. A farmer sold 30 bu. 2 pks. 1 qt. 1 J pts. of clover seed 
at $3.60 per bushel How much did he receive ? 

Ans. $191.10. 

21. How many bushels of coal will a boat 100 feet long, 
42 feet wide, and 4 feet deep contain, a bushel of coal being If 
of a cubic foot ? Ans. 10800. 

22. If there are 6 yds. 3 qrs. 2 na. in one suit of clothes, 
how many yards will clothe an army of 128,000 men ? 

Ans. 880,000. 
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PRACTICE. 



Art. 63. Many of the examples met with in common 
business, may be easily solved by exercising a little tact, espe- 
cially where the prices used contain an aliquot part of a dollar, 
or where the cost of compound quantities is required. 

A few examples will illustrate this method. . 

The aliquot parts of a dollar in common use are shown in 
the following 



TABLE. 



50 cts.= i of #1.00 
25 " = i of $1.00 
" = } of $1.00 
" =TVof$1.00 
« = i of $1.00 
" = i of $1.00 
" =TVof$1.00 



12i 

6} 
33J 

16| 
8i 



25 cts.=iof50 cts. 
12i"=}of25 " 

6i "=iofl2i 
16| " =i of 33i 

8 J «=iofl6| 
1^1 «=iof50 

6i "=iof50 



U 
ii 
iC 
Ci 



Ex. 1. Bequired the cost of 24 yds. of muslin at 12^ cts. 
a yd. . 

SoliUion. — At $1.00 a yd. it is worth $24.00. 

At 12} cts. a yd. it is worth only | of $24.00^ whidi is 
$3.00. Arts. 

Ex. 2. Find the cost of 56 yds. at 37i cts. a yd. 

Solution.— At $1.00 a yd. the cost= $56.00. 

At 25 cts. a yd. the cost = J of $56.00= $14.00. 

At 12} cts. a yd. the cost=i of $14.00=$7.00. 

The sum of the last two results =$21.00. Ans. 

Ex. 3. Required the cost of 56 bbls. of flour at $6.87^ a bbL 



50 



25 
12i 



cts.= 


1 
a 




1 

i 



$56.00= the cost at $1.00 a bbL 
6.87} 



$336.00 

28.00 

14.00 

7.00 



=the cost at $6.00 a bbl. 

. (( (C cc 50 ii 

»_. ii a it 25 *' 

= " " " !l2} " 



ii ' ii a 



$385.00 = 
Note. — See table of aliquot parts. 



$6.87i 



ii 
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50 



Ex. 4. Bequired the cost of 75 gals, of wine at $3.93f a gaL 

$75.00=the cost at $1.00 a gal. 
3.93| 



25 
12J 

6i 



cts. 


~~" 


i 


(C 




! 




~~" 


i 


it 








' ■ 


: 


.c 


^^^^ 


1 




^^■^ 



$225.00 = the cost at $3.00 a gal. 
37.50 = " " " .50 " 
18.75 = " " " .25 " 
9.375 = " " " .12i " 
46875= " " " .06J 



« 



(( 



$295.3125= " " " $3.93? 
Ex. 5. Find the cost of 25 bu. at $1.16| a bo. 



16| cts.= U 



$25.00 =tbo cost at $1.00 a bn. 
4.161= " " " .161 " 



" $1.16* 



Ex. 6. Eequired the cost of 75 yds. at 43 J cts. a yard. 



25 cts.= 


i 


12i " - 
6J " = 


i 

1 

1 







$75.00 =the cost at $1.00 a yd. 

18.75 = " " " .25 a yd. 
9.375 = " " " .12i 
4.6874= " « " .06} 



ii 



$32.8125= " " " .431 " 
Ex. 7. Bequired the cost of 45 bu. at 56} cts. a bo. 



50 ct8.= 
6J " = 



1 
1 

T 



$45.00 =the cost at $1.00 a bu. 

.50 



22.50 = 
2.8125= 



ii 



ii 
ii 



ii 
ii 



.061 



ii 
ii 



ii 



$25.3125= •^ " " .56J 
Ex. 8. Find the cost of 9762 bu. at 25 cts. a bu. 
25 ct8.= I \ I $9762. =the cost at $1.00 a bu. 



ii 



$2440.50= " " " .25 
Ex. 9. Eequired the cost of 7 yds. 3 qrs. at 75 cts. a yd. 



2 qrs.= 



ii 



1 



1 



$0.75 =thecostof 1 yd. 
7 



$5.25 = " 
.375 = " 
.1875= " 



a 
ii 
ii 



" 7 yds. 

" 2 qrs. 

ii 



1 qr. 



$5.8125= " " " 7 yds. 3 qrs. 
Ex. 10. Eequired the cost of 256 bu. of com at 18 f cts. 
a bu. 



12 i cts. = 



6i 



a 



$256.00=rthe cost at $1.00 a bu. 

.12J 



i~ 



32.00= 
_ 16.00= 

• $48.00= 



ii 
ii 



ii 
ii 



ii 
ii 



ii 



ii ii 



.06}_ 
.181 



ii 

ii 



ii 
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Ex. 11. Find ihe cost of 15 lbs. 15 oz. of butter at 25 cts. a lb. 



8 oz.= 



4 « = 
2 " = 
1 " = 



1 
•f 


$0.25 


=the cost of 1 lb. 




15 


WWM» •• 






3.75 


" " 15 Ibe. 


1 

T 


125 


= " 


" " 8 oz. 


1 


625 


""* 


" " 4 " 


1 


3125 


~"~ 


" " 2 " 




15625 


> = 


" " 1 " 



$3.984375= " " " 15 lbs. 15 oz. 
Ex. 12. Bequired tlie cost of 9 lbs. 7 oz. of cheese at 12^ 
cts. a lb. 

$0,125 =the cost of 1 lb. 
9_ 

1.125 = " " " 9 lbs. 

3125 = " " " 4oz. 

15625 = " " " 2 " 

78125= " " " 1 " 



4oz.= 



2 " = 
1 " = 



i 



i 
i 



$1.1796875= " " " 9 lbs. 7 oz. 

Ex. 13. Beqoired the cost of 5 cwt. 3 qrs. 10 lbs. of sugar 
at $9.50 a cwt. 
2 qrs.= \ 



1 " 
51bs.= 

5 " = 



1 

if 

i 

1 
J 



$9.50 =the cost of 1 cwt. 
5 


$47.50 = " 

4.75 = " 

2.375= " 

475= " 

475= " 


" " 5 cwt. 

" " 2 qrs. 

« " 5 lbs. 

" " 5 " 



$55,575= " " " 5 cwt 3 qrs. 10 lbs. 

Ex. 14 Find the cost of 15 gals. 3 qts. 1 pt of molasses at 
68} cts. a gaL 
2qt8.= 



1 " 
Ipt. = 



i 
i 



$0.6875 =the cost of 1 gal. 
15 

1.03125 = " " " 15 gak 
34376 = " 
171875 = " 
859875= " 






ii 



2 qts. 
1 " 



Ipt. 



$10.9141125 
Ex. 15. Required the cost of 875 bu. at $1.06 J a bu. 



6^cts.= 



1 

TT 



l( 



$875.00=:the cost at $1.00 abu. 
54.69= " '' '' .061 

$929.69= " " " $1.06i 



u 
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Ex. 16. If a man walk 24 m. 7 fur. 25 rds. in one day ; 
how far can he walk in5d.llh.50m.? 

A718. 137 m. fur. 23 /jV J^- 

Remark, — This example may be solved in the same manner 
as the preceding ; the only difference is, the multiplicand (24 
m. 7 fur. 25 rds.) is a compound number. 

Ex. 17. What will be the cost of 3 qrs. 2 na. at $4.50 a yd. ? 

Ana. $3.94. 

Ex. 18. Bequired the cost of 13 cwt. 3 qrs. 20 Ibe. of cheese 
at $9.12^ a cwt. Ana. $127.29. 

Ex. 19. Find the cost of a ham, weighing 15 lbs. 13 oz. at 
13 cts. a lb. Ana. $2.06. 

Ex. 20. What will be the cost of 17 A. 1 R. 15 P. of land 
at $25.25 per acre ? Ana. $437.9a 

Ex. 21. Find the cost of 19 yds. at $4.37j a yd. 

Ex. 22. What are 156 bu. 3 pks. 7 qts. 1 pt. of wheat worth 
at 93J cts. a bu. ? Ana. $147.17. 

Ex. 23. Find the cost of 87^ yds. at 87^ cts. a yd. 

Ana. $76.56. 

Ex. 24. If a man walk 27 m. 5 fur. 15 rds. in one day ; 
how far can he walk in 15 d. 10 h. 45 m. ? 

Ana. 439 m. 1 fur. 26 rds. 

Ex. 25. If a man earn 6 lb. 15 oz. 15 dr. of cheese in one 
day ; how much can he earn in 7 d. 7 h. .^ 

Ana. 51 lbs. 5 oz. 6| dr. 

Ex. 26. A man can plow 2 A. 1 R. 25 P. in a day ? how 
much can he plow in 5J days ? Ana. 12 A. 3 R. 13| P. 

Ex. 27. Find the cost of 6 T. 5 cwt. 3 qrs. 20 lbs. of hay at 
§16.621- a T. Ana. $104.57. 

Ex. 28. Required the cost of 10 loads of coal, each contain- 
ing 15} bu. at 12} cts. a bu. Ana. $19.37jt. 

Ex. 29. What will be the cost of making 29 m. 7 fur. 35 
rds. of road at $975.75 a mile ? Ana. $29257.25. 

Ex. 30. Required the cost of 10 cords 75 ft. of wood at 
$2.87} a cord. Ana. $30.43. 

Ex. 31. Required the cost of 55 bbls. of flour at $6.68f a 
bbL Ana. $367.81^. 
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RATIO. 

Art. 64* Batio is the relation of one number to another of 
the same kind^ and is expressed by their quotient. Thus the 
ratio of 8 to 12 is expressed by 12-7-8^ or -y- > ^^^ the ratio of 
5 to 3 by 3-5-5, or f. 

A ratio is commonly expressed by separating the two num- 
bers by a colon. Thus the ratio of 8 to 12 is vrritten 8 : 12 ; 
the ratio of 5 to 3 is written 5 : 3. 

The two numbers are called terms of the ratio — ^tho first, 
or divisor, being called the antectdentj and the second, or divi- 
dendy the consequent 

When the antecedent is less than the consequent, the value 
of the ratio is greater than 1, and the ratio is called increaS" 
ing ; when the antecedent is greater than the consequent, the 
Talue of the ratio is less than 1, and the ratio is called de- 
crectsing. 

Batios are of three kinds ; simple, complex, and compound. 

A simple ratio is the ratio of two whole numbers, as 5 : 6, 
and 12 : 5. 

A complex ratio is the ratio of two fractional numbers, as 
I : i, 2i : 5J, and 2.6 : .5. 

A compound ratio is the product of two or more simple 
jratios, as (5 : 4) x (3 : 2) x (3 : 4). 

Compound ratios may be written in the form of fractions, 

as $ X I X |. In stating problems, the ratios are written under 

5:4 
each other without the sign of multiplication, as 3 : 2 

3:4 

A compound ratio may be reduced to a simple one by mul- 
tiplying all the antecedents together for a new antecedent and 
all the consequents for a new consequent 

Note. — The numbers that form a ratio must be either both 
abstract, or both concrete. When concrete, they must be of 
the same denominatioDi or saoh as may be reduced to the same 
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denomination, otherwise a division is impossible. 5 men have 
no ratio to 10 hogs, nor 3 pens to 6 hens. 

What is the value of each of the following ratios : 



1. 7 : 14. 


Ana. 2. 




10. 1.5:. 45. 


2. 6:3. 


Ans. ^. 




11. .25 : .6. 


3. 15 : 45. 






12. 2.5 : 10. 


4 3:9. 






13. 10:2.5. 


5. 6 : 2. 






14. $5 : $15. 


6. 45 : 15. 






15. #0.75 : $3. 


7 3 . a 






16. 2 ft 6 in. : 10 a 


a 2i : f. 






17. 2 lb. 8 oz. : 10 ot 


9. f : tV 






18. 10 oz. : 2 lb. 8 oz. 




19. (1 : *) 


x(* 


: 1) X (1 : 2|). 




'5 ; 


;6 






20- 24- 


;7 
i 






Is : 


5 


Ana. fy. 



PROPORTION. 

Abt. 65. A Proportion is an equality of ratios. 

Four numbers are in proportion when the ratio of the first 
to the second equals the ratio of the third to the fourth ; thus 
4, 6, 8 and 12 are in proportion. 

The equality of two ratios may be expressed by the sign of 
equality, thus 4 : 8=6 : 12 ; or by four dots, thus 4 : 8 : : 6 : 12L 
The last method is the more common, and is read 4 is to 8 as 
6 is to 12. 

The first ratio of a proportion is called the Jirst couplet ; 
the second, the second couplet 

The first and third terms of a proportion, being the antece- 
dents of the two ratios, arc called antecedents ; the second and 
fourth, being consequents of the two ratios, are called conse- 
quents. 

The first and fourth terms of a proportion are called 
tremes ; the second and third terms^ means. 
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Both ratios of a proportion must be of the same kind^ that 
is, both increasing^ or both decreasingy otherwise they camiot 
be equal Hence, in every proportion, if the first term is less 
than the second, the third term is leas than the fourth, and if 
the first term is greater than the second, the third term is 
greater than the fourth. 

As ratios may be expressed in the form of fractions (see 
Art. 64), the proportion 4 : 8 : : 6 : 12 may be written J=-V^. 
By multiplying each of these equal fractions by 6 (the denom- 
inator of the second), we have iili=12, and by multiplying 
each of these equal quantities by 4 (the denominator of the 
first fraction), we have 8x6=12x4. But 8 and 6 are the 
mean^ of the above proportion, and 12 and 4 its extremes. 
Hence, 

In every proportion^ the product of the means equals the 
product of the extremes. 

Therefore, 

1. If the product of the two means of a proportion he 
divided by either extreme, the quotient toUl be the other eoctreme. 

2. ^ the product of the two extremes of a proportion be 
divided by either mean, the quotient toiU be the other mean. 

It follows from the above, that if any three terms of a pro- 
portion are given, the remaining term may be found. Find the 
missing term in each of the following proportions : 

1. 15 : 20 : : 90 : — . 

2. — : 16 : : 90 : 20. 

3. 45 : 90 : : — : 28. 

4. 27 : — : : 108 : 12. 

5. I : J : : f : — . 

6. 2i : — : : 1 : 4. 

8. 2.5 : 62.5 : : 15 : — . 

9. 3.6 : 7.2 : : — : 9.4. 
10. 2i:7i: :i :— . 

12. i : i : : i : — . 
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SIMPLE PROPORTION. 

Art. 66. A Simple Proportion is on equality of two 
fiimple ratios. 

The method of finding the fourth term of a simple proportion, 
the other three being given, or of solving problems by means 
of a simple proportion, is sometimes called the Rule of Three, 

In stating a problem in simple proportion, the first and 
second terms must be of the same denomination ; also the third 
and the answer sought. 

Ex. 1. If 5 men can do a piece of work in 18 days, how 

many men can do it in 10 days ? 

Explanation. — ^The 

sTATBinBUT. auswcr (ox fourth 

10 days : 18 days : : 5 men : Ans. . . ^ _ . 

5 term) is to be m men, 

10)90 therefore 5 men is die 

9 men, 4th term,' or Ana. ^^^ *erm. If 5 men 

can do a piece of work 
in 18 days, it will require more men to do the same work in 10 
days (less time). Hence the second ratio is increasing^ and the 
first must be increasing, or 18 days must be made the second 
term. Hence, 10 days : 18 : : 5 men : Ana, or 9 men. 

RXJIjE. 

Place the numher of the same denomination aa the answer 
sought for the third term. If the ansiaer is to he oreateb than 
the third term, place the greater of the other two numbers for 
the second term, and the less for the first; if the answer is to 
be less than the third term, place the less of the tv}0 numbers 
for the second term, and the greater for the first. 

Then divide the product of the second and third terms by 
tlie first; the quotient toill be the fourth term, or answer. 

SSxamples. 

2. If 5 peaches cost as much as 7 apples, how many ajyplea 
can you buy for 35 peaches ? Ans. 49 applet. 
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3. What will 450 feet of lumber cost at $17 per thousand ? 

Ans. $7.65. 
" 4. If 150 cows cost $1800^ how many cows can be bought 
for $132 ? 

5. If 5 men can mow 8 acres of grass in one day, how many 
men can mow 32 acres in the same time ? Ans. 2Q men. 

6. If a horse travels 15 miles in 1 h. 40 m., how far, at 
this rate, can it travel in 12 hours ? 

7. If a 5 cent loaf of bread weigh 4 ounces when flour is $4 
per barrel, what should be the weight of a loaf when flour is 
$7.50 per barrel ? 

8. If 5 yards of cloth cost $17, how many yards can be 
bought for $102 ? Ans, 30 yds. 

9. A man received $45 for 30 days' work, how much should 
he receive for 25 days' work ? Ans, $37.50. 

10. If 12 oz. of pepper cost 20 cents, what will 7 lbs. of 
pepper cost? Ans. $1.86|. 

11. A merchant failing can pay but 70 cents on each dollar 
of his indebtedness. He owns A $1690, B $2000, and C 
$1100; what will each receive ? Ans. C $770. 

12. A merchant failing owes A $900, B $1200, C $1400, 
and D $1500. His property is valued at $2800 ; what will 
each creditor receive ? Ans. D $840. < 



COMPOUND PROPORTION. 

Art. 67. A Compound Proportion is an equality of two 
compound ratios, or of a compound ratio and a simple one. 

In solving problems in Compoimd Proportion, sometimes 
called the Double Rule of Three, the second ratio is always 
simple. The first ratio may be reduced to a simple ratio by 
multiplying the antecedents together for a new antecedent, and 
tto consequents together for a new consequent. Hence, every 
compound proportion may be reduced to a simple one. 
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The third term of a compound proportion must be of the 
same denomination as the answer sought, and each of the simple 
ratios that compose the compound ratio must be of like de- 
nominations. 

Ex. 1. If 5 men can mow 20 acres of grass in 3 days by 
working 8 hours each day, how many men will it take to mow 
80 acres of grass in 4 days, working 6 hours each day ? , 

t Ans, 20 men. 

STATKKENT. 

4 days : 3 days V : : 5 men : Ana. Or, ^^^^^^^=20 • 
6 hours : 8 hours \ 20x4x6 

Explanation, — The answer required being in men, place 5 
men for the third term. If it take 5 men to mow 20 acres, it 
will require more men to mow 80 acres in the same time ; 
hence, 80 acres must be made the second term of the first 
simple ratio of the compound ratio. If it take 5 men when 
they work 3 days, it will require less men when they work 4 
days ; hence, 3 days is the second term of the second simple 
ratio. If it take 5 men when they work 8 hours per day, it 
will require more men when they work but 6 hours per day ; 
hence, 8 hours is the second term of the third simple ratio. 
Beducing the compound ratio to a simple one, we have 
20 X 4 X 6 : 80 X 3 X 8 : : 5 : Ans,, from which we find the fourth 
term to be 20. 

By Cancellation. — Instead of stating a problem in com- 
pound proportion in the above form, it is more convenient to 
arrange the third and second terms in one column, the first- 
terms in another column, and cancel the factors common to the 
two. The correctness of the process is evident from the fig^ct, 
that the product of the third and second terms constitutes a 
dividend, and* the product of the first terms a divisor. The 
quotient is the fourth term. 

5 4 4 

tt$0^ ^ 6xJ0x3xJ „^ . 

5 x4=20 Aim. 
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TtJJlalBl. 

Place the number of the same denomination a>8 the answer 
sought for the third term. Arrange the first and second terms 
of each of the simple ratios of the compound ratio as in simple 

PBOPORTION. 

Then, multiply the second and third terms together, and 
divide their product by the product of the first terms. The 
quotient will be the answer. Or, 

Arrange the third and second terms in one column, the first 
terms in another at the l^ hand, and cancel all the factors 
common to the two. Then, divide the product of all the un- 
cancelled factors of the right hand column by the prodtLct of all 
the uncancelled factors in the left hand column. The quotient 
ttnU be the answer. 

Note. — ^In determining which number of each ratio is to be 
the second tenn, reason from the number in the condition. 

Sjxaxnples. 

2. If $900 produce $50 in 9 months^ what sum will pro- 
duce $450 in 5 months ? Ans. $14580. . 

3. If it cost $25 to lay a sidewalk 10 feet wide and 90 feet 
long^ what will it cost to make a walk 6 feet wide and } of a 
mile long ? 

4. If 16 men can excavate a cellar 90 feet long; 40 feet wide, 
and 10 feet deep in 15 days of 8 hours each, in how many days 
of 9 hours each can 3 men excavate a cellar 60 feet long, 36 

' feet wide, and 8 feet deep ? Ans. 34 /^ days. 

5. If 30 men, by working 8 hours a day, can in 9 days dig 
a ditch 40 rods long, 12 feet wide, and 4 feet deep, how many 
men, by working 12 hours a day for 12 days, can dig a ditch 
300 rods longi 9 feet wide, and 6 feet deep ? 



PART SECOND. 



PEROENTAO-E. 



Art. 68. Per cent, is a contraction of the Latin phrase per 
centum, which signifies by the hundred. 

Percentage includes all those operations in which 100 is the 
basis of computation. 

The rate per cent, is the number of hundredths. Hence, 

any per cent, of a number is so many hundredths of it. Thus, 

5 per cent, of a number is 5 hundredths of it. 

30 per cent, of a number is 30 hundredths of it 

3} per cent, of a number is 3^ hundredths of it. 

I per cent, of a number is | hundredths of it. 

125 per cent, of a number is 125 hundredths of it. 

And so on. 
Note. — ^Instead of the words " i)cr cent.," it is now custom- 
ary to use the character ^/o : thus, 12 per cent, is written 12 % ; 
2^ per cent., 2\^l^. 

Art. 69. The rate per cent, may be expressed decimally by 
writing it as so many hundredths. Thus, 

1 per cent, is written .01 

7 per cent, is written .07 

5\ per cent, is written ,05 y ; or .055 

15 per cent, is written .15 

100 per cent, is written 1.00 

\ per cent, is written .00^ ; or .005 
A per cent, is written .00} ; or .0025 
2\ per cent, is written .02^ 
tV P^r cent, is written .OO^V 5 or .0005 
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Sjxer oi sea. 

1. Express decimally 10 per cent. 

2. Express decimally 12^ per cent. 

3. Express decimally Ij per cent. Ans, .OIJ. 

4. Express decimally f per cent 

5. Express decimally j\ per cent. Ans. .001 

6. Express decimally 2 per cent. 

7. Express decimally 120 per cent. 

8. Express decimally 250 per cent. 

9. Express decimally 1| per cent 

10. Express decimally | of 3 per cent Ans. .015. 

11. Express decimally | per cent. 

12. Express decimally 500 per cent Ans. 5.00. 

Art. 70. To find a given per cent, of any number or 
quantity. 

Ex. 1. Sold a house and lot, which cost me $1450.75, at a 
gain of 15%. What was the gain ? 

.15 Explanation. — Since 157o is -15, the gain was 

#217.6125 ^5 hundredths of $1450.75. 

Some persons prefer, and it is sometimes more conyenient, 
to find the percentage as follows : 

rnrr Explanation. — 1 per cent, of any number is 

15 '^^ ^^ ^* (which is found by removing the decimal 

^17 6125 pouit two places to the left), and 15 per cent, is 15 

times as much as 1 per cent 

hxjxjSj. 

Multiply the given number by the rate per cent, expressed 

DBCIMALLT. Or, 

Remove the decimal point two pUices to the left^ and mul- 
tiply by the rate per cent, as a whole number. 

Examples. 

2. What is 8 per cent of 500 miles ? 

3. What is J5 per cent of $72,371 ? Ans. $4.3425. 
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4. Find 32 per cent, of 1200 men. 

5. Find 25 per cent, of 12 hours 30 minutes. 

Ans. 3 h. 7 m. 30 8. 

6. What is 1000 per cent of $1000 ? Ana. $10000. 

7. What is f per cent of $320 ? 

Note. — The second rule is most convenient in solving such 
examples as the above. Thus, f of $3.20= $1.20. 

8. What is i per cent of $15.80 ? 

9. What is li per cent of 1050 sheep ? Ans. 14 sheep. 

10. Find ^V per cent, of 134500 bushels. Ans. 67 J bu. 

11. 33 J per cent of any number is what part of it ? 

Ans. |. 

12. What is 33i per cent of 252 cattle ? Ans. 84 cattle. 
Noie. — When the rate per cent, is a convenient part of 100, 

take the same part of the given number. Thus^ 33^ per cent 
of252 is i of 252=84. 

13. What is 16| per cent of 1200 hogs ? Ans. 200 hogs. 

14. Find 66 1 per cent, of 660 men. Ans. 440 men. 

15. Find 75 per cent (?) of 4852. Ans. 3639. 

16. Fmd 15 per cent of 25 per cent of $13.60. 

Ans. $0.51. 

17. Find 87^ per cent (i) of 1632 feet. Ans. 1428 feet 

18. A merchant failing was able to pay his creditors but 40 
per cent He owes A $3500, B $1200, C $1134, D $650. 
What will each receive ? 

Ans. A $1400, B $480, C $453.60, D $260. 

19. A person at his death leaves an estate worth $1500 ; 
12 per cent, of which he received from his wife ; 20 per cent 
from speculation ; 30 per cent, from rise of property ; 25 per 
cent, from the estate of an uncle ; and the remainder from his 
father. How much did he receive from each source ? 

Ans. to last, $195. 

20. A has an income of $1100 per year ; he pays 10 per 
cent, of it for board ; i i)er cent for washing ; 2 per cent, for 
incidentals ; 15 per cent for clothing ; 9 per cent for other 
expenses. What does each item cost, and how much has he 
left ? Ans. He has left $698.50. 
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C^SS2 II. 

Art. 71. To find what per cent, one number is of another. 

Ex. 1. 6 is what per cent, of 25 ? 

/y = s^Y = -24. Ans. 24 per cent. 

Explanation, — 6 is /j of 25, which changed to a decimal 
(Art. ) equals 24 hundredths ; or 24 per cent 

Ex. 2. 12 cents is what per cent, of $3 ? 

^yT= '^il*J=.04. Ana. 4 per cent. 

Explanation, — Since only quantities of the same denomin- 
ation can be compared^ reduce $3 to cents, and proceed as 
above. 
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Reduce the numbers to the same denomination. Annex two 
ciphers to the number which is to be the rate per cent,, and 
divide the result by the other number . 



SSxazxip lea. 

3. What per cent, of $40 is $12 ? Ans. 30^/o. 

4. What per cent of 120 yards is 20 per cent, of 90 yards ? 

5. 2^ dimes is what per cent, of $5 ? Ans, S[^. 

6. 40 men is what per cent, of 150 men ? 

7. 150 men is what per cent, of 40 men ? 

8. The cent (new coinage) contains 22 parts copper and 3 
parts nickle ; what per cent, of it is copper and what per cent, 
nickle ? Ans. Copper 88®/o. 

Nickle 12^/0. 
9. 15 per cent, is what per cent, of 60 per cent. ? 

Ans, 257o. 

10. A person whose annual income is $450 pays $125 for 
board, $140 for clothing, $25 for books, and $30 for sundries ; 
what per cent, of his income is each item, and what per cent, 
remains ? Ans, to last, 28f %• 

11. A merchant failing owes $3500 ; his property is valued 
at $2100. What per cent, of his indebtedness can he pay ? 

Ans. 60%. 
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cjlq:ei III. 

Art. 72. To find a number when a certain per cent of it 
is given. 

Ex. 1. A merchant sells 40 per cent, of his stock for $3500 ; 
what is the value of his whole stock at this rate : 

^^ Explanation, — Since $3500 is 

-TFT X 100= $8750. Ans. 40 per cent, of his stock, 1 per 

cent, is ^V of $3500, or $87.50, 
and 100 per cent, or the whole stock, 100 times $87.50, or $8750. 
Ex. 2. A person pays $13.50 a month for board, which is 
30 per cent, of his salary, what is his salary ? 

Divide the given number by the given rate per cent, and 
mvUiply the quotient by 100. Or, 

Annex two ciphers to the given number^ and divide the 
result by the rate per cent 

Note, — When the given number contains cents (see Ex 2, 
above), remove decimal point two places to the left, instead of 
annexing two ciphers. 

"JSj xaxn pies. 

3. 45 is 10 per cent, of what number ? 

4. $3.60 is 15 per cent, of what number ? 

5. $5.62 J is 12^ per cent, of what number ? Ans. $46. v 

6. Sold cloth for $3.50 per yard, which was 70 per cent, of 
its cost ; what was the cost of the cloth per yard ? Ans, $5. 

7. A boy spent 60 per cent, of his money for toys, and 25 
per cent, for candies, and had 15 cents remaining ; how many 
cents had he at first ? Ans. $1.00. 

8. The assets of a merchant are $45000, which is 60 per 
cent, of his indebtedness ; what is liis indebtedness ? 

Ans, $75000. 

9. Tlic deaths in a certain city, during the year, are 980, 
w|^ich is 3i per cent, of the popidation ; what is the number 
of inhabitants ? Ans. 28000, 
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Art. 73. A number being given which is a given per cent. 
more or less than another number, to find the required number. 
Ex. 1. Sold broadcloth at $5 per yard and made 25 per 
cent. • what did the cloth cost per yard ? 
2QQ Explanation.^SincQ I gain 25 per 

25 cent., I receive 125 cents for every 100 

125)500 cents the cloth cost ; hence the cloth 

4 cost as many times 100 cents as I re- 

4 X 100=400 cents. ceive times 125 cents, which is 4, and 
Ans. $4. 4 times 100 cents is $4. 

Or thus : Or thus : 

•^•^ Since I gain 25 per cent., the siun 

j^ received is 125 per cent, of the cost; 

^Z~ J hence, $5 is ||f of the cost, which 

is found by dividing by 1.25. 
When the given per cent, is a convenient part of 100, ii 
maybe solved by using the common fraction; thus, jVo={, 
} H- i=f ; hence, $5 is f of the cost. 

Ex. 2. A drover lost 12 per cent, of a flock of sheep by dis- 
ease, and then had 2200 ; how many sheep in the flock at first ? 

Explanation, — Since he lost 12 
"*^rr per cent, of his sheep, for every 

"ft«^990^ ^^ sheep at first there remained 

- — ^^ but 88 ; hence, the flock at first 

25 X 100=2500 Ans contained as many times 100 sheep 
Qj. as there remained times 88, or 25 
2200 X 100 times 100 sheep =2500 sheep. 
83 =2500 Ans. Or thus : 

Since he lost 12 per cent, of his 
flock, there remained 88 per cent. ; hence, 2200 sheep must 
be yVff of bis original flock, which is 2500 sheep. 

Divide the given number by 100, increased or diminished 
by the rale per cent,, and multiply the quotient by 100. Or, 

Divide the given number by 1, increased or diminished by 
the rate per cent, expressed decimally. 



^^ 



X41 
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DECxaixiples. 

3. 168 is 20 per cent, more than what number ? Ana. 140. 

4. $63.75 is 15 per cent, less than what ? Ans, $75. 

5. The population of a certain city is 25000, which is 25 
per cent, more than it was in 1850 ; what was the population 
in 1850 ? Ana. 20000. 

6. A grocer sells flour as follows : 

Extra Family, $5.50 per bbl. 

Superfine, $4.75 " " 

Fme, $4.25 " " 

and makes a profit of 12} per cent. ; what was the cost of each 
brand ? Arts, to last, $3.77j. 

7. A cargo of com being injured, the owner was obliged to 
sell the same for $28000, which was at a loss of 30 per cent. ; 
what was the cost of the cargo ? Ans, $40000. 

8. The sales of a dry goods firm amount to $90000 per 
year ; f of the sales were made at a profit of 25 per cent. { ^j at 
a profit of 35 per cent. ; and the remainder at a profit of 20 
per cent, ; what was the cost of goods ? Ana. $71300. 



APPLICATIONS OF PERCENTAaE. 

Art. 74, The four preceding cases underlie tlie whole sub- 
feet of Percentage in all its numerous and important applica- 
tions. The importance of fully understanding them can not 
be urged too strongly upon one who wishes to become a 
competent accoimtant. It is not enough to be able to solve 
the examples in accordance with the directions of the rules. 
Eulo accountants are always liable to make serious errors. Do 
I see clearly wJit/ such a process gives the required result ? 
To this question the student should be able to give an affirma- 
tive answer. 

There is such a thing as common senae, and the use of it in 
solving i)ractical business problems is a sine qua non. The 
answer of almost any question may be anticipated, at least 
approximately, previous to its solution. The common-sense 
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student sees from the conditions of the question about what 
answer he may expect. In solving a problem in discount, for 
example, ho knows whether the present worth will bo nearest 
$3, $30, or $3000. I have often known " rule students" to 
hand in the most ridiculous answers to the simplest practical 
problems. 



PROFIT AND LOSS. 

Art. 76. The price paid for an article, or the total expense 
of producing it, is its cost ; the amount received for an article 
by the vender is its selling price. It is evident, from this, that 
th*e selling price of the vender, or salesman, may be the cost of 
an article to the purchaser. 

When an article is sold for more than its cost, there is a 
profit^ or gain ; when it is sold for less than its cost, there is a 
loss. The actual gain or loss is the amount of this increase or 
decreaie. 

Profit or loss is generally computed as a given amount upon 
every hundred, or at a given rate per cent. The rate per cent, 
is the number of hundredths of the cost gained or lost. 

Profit and Loss, though usually, are not always limited 
to transactions in money. When any quantity, whether it 
is money, or goods, or time, or distance, or any thing else, 
undergoes an increase or decrease, there is gain or loss, and it 
may be computed at a rate per cent. 

Art. 76. All the problems in Profit and Loss come under 
one or more of the four following cases, which correspond to 
the four cases of Percentage, already explained. 

1. The cost and the per cent, of gain or loss being given, to 
find the selling price. 

BuLE. — Multiply the cost by the rate per cent, of gain or 
loss expressed decimally ; the product will be the gain or loss. 
The cost increased by the gain or diminished by the loss will 
be the selling price. 

2. The cost and the sdling price being given, to find the 
per cent. (/ gmn or loss. 
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Rule. — Divide the gain or loss by the cost, and express 
the quotient decimally. 

3. The actual gain or loss, and the per cent, of gain or loss 
being given, to find the cost, 

BuLE. — Divide the gain or loss by the per cent, of gain or 
losSy and multiply the quotient by 100. 

4. The selling price and the per cent, of gain or loss being . 
given, to find the cost. 

Rule. — Divide the selling price by $1 increased or dimin- 
ished by the rate per cent, expressed decimfiliy. 

Note. — Keep in mind that gain or loss is computed upon 
the COST. 

Sj xaxnp les. 

1. For how much per bbl. must I sell flour costing $4.50 per 
bbL, to gain 16| per cent. ? 

* Eocplanation. — It must be sold for the cost plus 16 1 per 
cent, of the cost (foimd according to Case I., Percentage^ ; or, 
since 16| per cent.=^, it must be sold for the cost plus \ of 
the cost. 

Bemark. — ^When the given per cent, is a convenient part 
of 100, it is best to use the common fraction, instead of the 
given per cent. 

2. A man offers a farm, for which he gave. $3450, for 20 
per cent, less than its cost. What is his price ? 

Explanation. — He offers it for the cost minus 20 per cent, 
of the cost ; or, since 20 per cent.=}, he offers it for the cost 
minus \ of the cost, or $2760. 

3. How must I sell sugars that cost $7, $8.25, and $10.50 
per cwt. to gain 12^ per cent. ? Ans. to last, $11.81 j-. 

4. Bought linen cloth for 45 cents, 50 cents, and 62 J cents 
per yard ; for what per yard must I sell it (being damaged) to 
lose 18 per cent. ? Ans. to last, 51 J cts. 

5. A merchant is selling cloth that cost $3.75 per yard for 
$5 ; what per cent, is his profit ? Ans. 335®fQ. 

Explanation. — He gains $5.00 — $3.75 = $1.25 on each 
yard, or on $3.75, which (Case II. Percentage) is 33 J per cent ; 
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or, Bince he gains $1.25 on $3.75, his gain ia ^f | or ^ of the 
cost, or 331 |>er ceut. 

6. A grocer Bulls coffee that cost 15 cents per lb. for 12 cente 
per lb. ; what is liia loss per cent, ? Ana. 207o. 

Jtemark. — The simple question in tliia problem is, what 
per cent, of 15 is 3 ? 

7. A grocer sells tea costing 62j cents per lb. for 75 cents ; 
sugar costing 9 cents for 12^ cents ; flour costing $5.20 for 
$5.75. What docs he gain per cent, on each article ? 

Ans. to last, lOjjV^ 

8. Bought a horse for $130, paid for its keeping, two 
months, $6, and then sold it for $124 ; what per cent, was my 

!? Ans. 8'j^''/q. 

9. A merchant made a profit of $156 by selling a quantity 
of silks at a gain of 12 per cent. What was the cost of the 
silks, anrl for how much were they sold ? Ans. $1300 cost. 

Ezpfaitation. — Since he gained 12 per cent., or y'^'j of the 
cost, $156 milst be i'j'5 of the cost, which (Case III. Percent- 
age), is $1300 ; $13004-$156=$I456, selling price. 

10. A grocer bought a lot of appU«, anil sold them at 30 
per cent, profit, by which he gained $36.60. How much did 
they cost hiro, and for how much did he sell them ? 

Ajis. Cost $122 ; sold for $158.G0. 

11. Sold a cargo of wheat for $16000, at a profit of 25 per 
cent. Whiit was the cost of cargo ? Ans. $12800. 

Explanaiion. — $16000 is 25 per cent, more Ihiin what 
number ? (Case IV. Percentage), Or thus ; Since I gained 
25 jier cent, or ,Vi;=f, I must have sold it for \ of the cost. 

12. Gould & Brown sold a lot of goods for $10500, at a 
profit of 331^ per cent. What did the goods cost tbi'm ? 

Am. $12375. 

13. Sold tea at 90 cents per lb., and gained 20 per cent. 
What i>er cent, should I have gained had I sold it for $1.00 
per lb. ? Ans. 33iV». 

. Note. — This example involves Case TV, and Case II. of 
Percentage, First find the cost and then the gain per cent, on 
the <Xiei by selling for $1.00 per lb. 
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14. Sold a lot of books for $480, and lost 20 per cent. ; for 
what should I have sold them to gain 20 per cent. ? 

Ana. $720. 

15. If tea, when sold at a loss of 25 per cent, brings $1.25 
per lb., what would be the gain or Idss per cent if sold for 
$1.60 per lb. ? Ans, Loss 4^. 

16. A merchant marked a piece of carpeting 25 per cent. 
more than it cost him, but, anxious to effect a sale, and Bap- 
posing he should still gain 5 per cent., sold it at a discount of 
20 per cent, from his marked price. Did he gain or lose ? 

Ans. Neither. 
Explanation. — Since the marked price was 125 per cent, of 
the cost, 20 per cent, of the marked price must be 20 per cent 
of 125 per cent of the cost, or 25 per cent, of the cost. 125 
per cent— 25 per cent. =100 per cent, or cost. 

Or thus : 
Since the marked price was i (25 per cent.) more than the 
cost, or f of the cost, 20 per cent, or ^ of the' marked price 
must equal J of |= J of the cost 

17. My goods are marked to sell at retail at 40 per oent 
above cost. I furnish my wholesale customers at 12 per oent 
discount from the retail price. What per cent profit do I 
make on goods sold at wholesale ? 

/ZZua^rerfjofiw-^Suppose $1.00 to be the basis of computation. 
We shall then have : 

$1.00 cost $1.40 retail price. 

1.40 retail price. .16} amount to bo deducted, 

.16i 12 per cent, of i;23} selling price, 

retail price. i.00^ cost deducted. 

.23 ^t profit 

18. My retail price for broadcloth is $4.75 per yard, by 
which 1 make a profit of 33^ per cent. I sell a wholesale cus* 
tomer 100 yards at a discount of 30 per cent from the retail 
price. What per cent do I gain or lose, and what do I receive 
per yard ? Ans. Lose 6\^. 

$3.32i per yaid. 

19. A merchant asked for a quantity of dried fruit 22 per 
cent, more than it cost him, but, being a little xnouldy, he 
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obliged to sell it for 10 per cent, less than his asking price. He 
gained $98 by the transaction. How much did the fruit cost ? 
For how much did he sell it ? What was his asking price ? 

Ans. to last, $1220. 

20. I bought a horse of Mr. A for 15 per cent, less than it 
cost him, and sold it for 30 per cent, more than I paid for it. I 
gained $15 in the transaction. How much did the horse cost 
Mr. A ? How much did it cost me ? For what did I sell it ? 

Ans, to last, $65. 

21. By selling Java coffee at 18 cents per pound I make a 
profit of 20 per cent.^ for how much must I sell it to make a 
profit of 16| per cent ? Ans, 17^ cents. 

22. The cost of purchasing and transporting a quantity of 
goods from New York to Chicago is 9 per cent, of the first cost 
of the goods. If a merchant in Chicago wishes to make a profit 
of 25 per cent, on the full cost of the goods, what per cent, gain 
on the Jirst cost must he ask for them ? What amount of 
goods Tcmst ho purchase in New York to realize a profit of 
$3625 on the first cost ? What would be the real profit on • 
full cost ? Ans, to the last, $2725. ^ 

23. What must be the asking price of cloth costing $3.29 
per yard, that I may deduct 12^ per cent, from it, and still 
gain 12^ per cent, on the cost ? Ans. $423. 

24. I bought a lot of coffee at 12 cents per pound. Allow- 
ing that the coffee will fall short 5 per cent, in weighing it 
out, and that 10 per cent, of the sales will be in bad debts, for . 
how much per pound must I sell it to make a clear gain of 14 
per cent, on the cost ? Ans. 16 cents. 

25. What must be the asking price of raisins costing $7,364 
per box, that I may fall 10 per cent of it and still gain 10 per 
cent, on the cost, allowing 10 per cent, of sales to be in bad 
debts? Ans, $10. 

Note, — Other problems in Profit and Loss, involving In- 
terest, etc., wiH be given in misoellaDeoas examples. 
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COMMISSION AND BBOKEBAGE. 



Akt. 77. Money received for buying and selling goods or 
other property^ collecting debts^ or transacting other ImsineflB 
of like nature for another person or party^ is called Commiaaton. 

Commission is usually estimated at a certain per cent, of 
the amount of the purchase^ sale^ collection^ or other business 
transacted. 

A person who buys and sells goods^ or transacts other bum- 
ness on conmiission^ is called a Commission Merchant, Agent, 
or Factor, 

When a person engaged in the Cotnmission business lives 
in a foreign country, or in a diflFerent part of the country, he is 
called a Correspondent or Consignee ; goods shipped to such a 
person to be sold are called a consignment, and the person who 
sends the goods a Consignor, 

The rate per cent, of commission, or the rate of commission 
as it is called, varies with the amount and nature of the bofflness. 

Brokerage is money received for buying and selling stocks, 
making exchanges of money, negotiating bills of credit, or 
transacting other like business. Like Commission, it is com- 
puted as a certain percentage of the amount of the money 
involved in the transaction. Brokerage upon stocks is usaBDy 
computed upon their par value. 

Art. 78. The problems in Commission and Brokerage come 
under one of the two following cases : 

1. To find the conmiission or brokerage on any given sam 
at a given rate per cent. 

BuLE. — Multiply the given sum by the given rate per cent 
expressed dedm^aUy. 

2. When the given amount includes both the sum to be 
invested and the commission or brokerage. 

BuLE. — Divide the given amount by $1, increased by the 
rate per cent, of commission and brokerage, expressed dtseir 
fndUy; the quotient toiU be the sum to be invested. 
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The commission or brokerage may be found by subtracting 
the investment from the given amoimt. 

Sxaznples. 

1. A comn^ssion merchant in New Orleans purchased cotton 
for a manufacturer in Lowell to the amoimt of $16576. What 
is his commission at 2^ per cent. ? Ans. $414.40. 

2. Paid a broker J per cent, for exchanging $750 Ohio 
money for Eastern funds. How much was the brokerage ? 

Ans. $1.87i, 

3. My agent charges me $25 for collecting $800. What is 
his rate of commission ? Ana. Z\%. 

4 An architect charges f per cent, for plans and specifica- 
tions^ and 1^ per cent, for superintending a building which cost 
$^000. What is his fee ? Ans. $600. 

5. I collected 65 per cent, of a note of $87.50, and charged 
5 per cent, commission. « What is my commission and the sum 
paid over ? Ans. to last, $54.03. ^ 

6. My agent in Baltimore has purchased goods for me to 
the amount of $1250, for which ho charges a commission of If 
per cent. What sum must I remit to pay for goods and com- 
mission ? Ana. $1271.87^. 

7. Sent to my agent in Cincinnati $765 to purchase a quan- 
tity of bacon ; his commission is 2 per cent, on the purchase, 
which he is to deduct from the money sent. What is his 
commission, and what does he expend for bacon ? 

Ana. to last, $750. 

Remark. — ^The $765 sent includes the sum to be invested 
hi bacon and the 2 per cent, commission on the money thus in- 
vested. For every 102 cents sent, he will lay out 100 cents for 
bacon ; hence the $765 is | Si of the amount invested. See 
Case IV. Percentage. 

• 8. I have received $11200 from my correspondent in Boston 
with directions to purchase cotton, first deducting my commis- 
sion, 2\ per cent. What is my conmiission, and how much 
nnut I expend for cotton ? Ana. to last, $10926.829. 

9. My agent at Chicago writes that he has purchased for 

7 
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me 4000 boshels of wheat at 80 cents a bushel^ and wishes 
me to send him a check on New York, which he can sell to a 
broker for a premium of | per cent. How lai^ a check shall 
I send him, his commission being 3 per cent. ? 

Ana. $3271.464. 

10. Field & Parsons sell for H. Johnson & Co. 3500 lbs. of 
butter at 20 cts. a lb., 2580 lbs. of cheese at 9 cts. per lb., at a 
conunission of 5 per cent. They invest the balance in dry 
goods, after deductijig their commission of 2^ per cent, for pur- 
chasing. How many dollars worth of goods do Johnson & Co. 
receive ? What is the entire commission of Field & Parsons ? 

Ans. to last, $863.99. 

11. I received of Brown & Lincoln $560 in uncurrent 
money to purchase books. I pay a broker 3J per cent, for 
ciuTcnt funds, and invest /the balance, after deducting my com- 
mission of 2 per cent. What do I pay for books, and what is 
my commission ? Ans, to last, $10,596. 

12. A broker bought 5 shares of B. B. stock at 35 per cent. 
dbcount, what is the brokerage at 5 per cent.^ the par value of 
each share being $100 ? Ans. $25. 



INSURANCE. 



Art. 79. Insurance is a contract by which one party en- 
gages, for a stipulated sum, to insure another against a risk to 
which he is exposed. 

The party who takes the risk is called the Insurer or 
Underwriter J and the party, protected by the insurance, the 
Inswred. 

The sum paid for obtaining the insurance is called the 
Premium^ and the written contract is called the Policy. 

Insurance is generally effected by a joint-stock company 
or by individuals who unite to insure each other, called a 
Mvtual Insurance Company. 

When the insurer agrees to pay the insured a certain sum 
of money if he is sick, it is called Health Insurance. 
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When the insurer agrees to pay to the heirs of the insured, 
or to some specified person, a certain sum in case of his death, 
it is called Lift Insurance. 

Insurance on property is either ^re or marine. 

Fire Insurance is a guarantied indemnity against the loss 
or damage of property by Jire. It is generally effected for a 
year or term of years. 

Marine Insurance is a guarantied indemnity against the 
loss or damage of property by the perils of transportation by 
water. Insurance on the property carried is called Cargo In^ 
surance ; that on the vessel is called Hvll Insurance, 

In Mutual Insurance Companies^ each person insured be- 
comes a party to a certain extent in the losses of the con- 
cern. The person insured pays a small cash premium ut the 
. time the insurance is effected, and'he also gives to the company 
ii premiumrnotey upon which he is liable to be assessed to the 
amount of its face. After a su£Scient sum has accumulated 
from the premiums no further assessments are made on the 
notes, and any surplus funds are distributed among the mem- 
bers of the company. 

Art. 80. Most of the problems in Insurance come under 
one of two cases. 

1. When the amount insured and the rate of insurance are 
given to find the Premium, 

Rule. — MuUiply the amovmi insured hy the rate of Insur- 
ance expressed decimattjf. 

2. To find for what sum a policy must be taken out, at a 
given rate, to cover both property and premium. 

'Ruii^'^Divide the sum for which the property is to be in- 
sured by $1, diminished by the rate of insurance expressed 
dedmaiUy. (See Example 13.) 

1. What is the premiun for insuring goods valued at $4500 
at 2^ per cent. ? ^ ^ Ans. $112.50. 

2. A hotel worth $15000 is insured for | of its value at f 
per cent. The policy and survey cost $1.50 ; what will be the 
premium ? Ans, $39. 
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3. An inBurance company insured a block of baildinlpi for 
$350000 at f per cent.^ bat thinking the risk too great, thej 
reinaured $150000 of it at | per cent, in another companj, and 
$100000 of it at I per eent in another. How mnch premium 
did the company reodke ? How much did it pay to both the 
other companies ? How much did it clear ? What per cent. 
of premium did it Mally receive on the part not reinaured f 

Ana. to last, ^V P^ o^nt 

Note. — ^AU property in one block, or in adjao^t buildings, 
having communications, or on one vessel, is considered as one 
risk, and Insurance Companies seldom take more than $10000 
in one risk. Some companies of very large capital take $20000, 
but small companies do not take more than from $3000 to 
$5000 in one risk. 

4 A ship valued at $40000 is insured for f of its value at 
1^ per cent, and its cargo, valued at $36000, at | per cent 
What is the cost of insurance ? Ana. $738. 

5. A merchant paid $1450 premium for the insurance of a 
cai^ of cotton, shipped from New Orleans to Boston, the rate 
of insurance being 2^ per cent. Wliat was the value of the 
caigo ? Ana. $58000. 

6. Paid $7.20 for the insurance of a house at | per cent. 
If the policy and survey cost $1.50, for how much was the 
house insured ? Ana. $950. 

7. I pay $50 for an insurance of goods valued at $32500, 
i and shipped firom New York to St. Louis. What was the rate 

i/^^l^v^SS?nce? Ana. ^%. 

8. A house valued at $1200 has been'lnlNscd for } ^ its 
value for 3 years at 1 per cent, per annum. Near the cloee of 
the third year it is destroyed by fire. What is the aduai loaa 
to the owner, no allowance being made for interest ? 

Note. — The insurance company must pay him $800 ; but 
of this sum he has paid to the company $24 premium ; hence 
ho actually receives but $800— 24= $776. 

9. My house was insured for $45000 for 5 years The first 
year I paid $1.50 for policy and survey, and f per oaat 
premium ; each succeeding year I paid ^ per cent, premium. 



fi 



PERCENTAGE. 101 

What was the total cost of insurance ? The house was burned 
during the fifth year ; what was the actual loss of the com- 
party ^ no allowance being made for interest ? 

Ana. to last, $43817.25. 

10. A merchant ships $31360 worth of wheat from Chicago 
to Buffalo. For what must he get it insured at 2 per cent, so 
as to cover both the value of the wheat and the premium paid 
for its insurance ? Ana. $32000. 

Explancdion. — Since the policy is to cover both the value 
of the wheat and the premium, and, since the premium is 2 
per cent., or j\^ of the amount covered by the policy, the value 
of the wheat must be tVt (or 98 per cent) of the sum insured. 
$31360 is tVj (98 per cent.) of what? See Case III. Per- 
centage. 

11. For what must a cargo of B. B. iron worth $115200 
be insured to cover both the value of the iron and premium, 
the rate of insurance being 4 per cent. ? Ana. $120000. 

12. A merchant shipped a cargo of flour worth $47880 from 
Chicago to San Francisco via New York. To insure it from 
Chicago to Buffalo he paid 1^ per cent. ; from Buffalo to New 
York 1^ per cent. ; from New York to San Francisco 3 J per 
cent. For what sum must it be insured to cover value of flour 
and premium for the voyage ? Ana. $50400. 

13. A policy covering property and premium is taken for 
$12045. Wl^ is the value of the property insured, the nite 
being f per ont ? Ana. $12000. 

ExplcMation. — Since the policy covers both property and 
premium, $12045 is f per cent, more than the property. See 
Case lY. Percentage. 

14. A merchant insuies a cargo of goods for $81800, cover- 
ing both the value of the goods and the premium. What is 
the value of the goods, the rate of insurance being 2^ per 
cent ? Ana. $80000. 

15. The owners of the steamer Florence have, for the past 
20 years, paid 5 per osnt. per annum for her insurance. She 
was sunk this momiog. Have they gained or lost by having 
the steamer insured ? Ana. 
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LIPB INSURANCE. 

Art. 81. Life Insurance is a contract by which the inanrer 
agrees, for an annual premium, to pay to the heim of him 
whose life is insured, or some person specified, a certain sum 
of money in case of his death during the time for wfaidi the 
insurance of his life is effected. 

When the* contract extends only a given number of years^ 
it is called a tfimporary insurance. 

The individual whose life is insured pays annually, during 
life, a certain percentage of the sum for which his life is in- 
sured. This sum is called an Annucd Premium, and varies 
with the age of him whose life is insured. 

The basis of the percentage is the average number of per- 
sons lives who have attained to the age of the applicant This 
average extension of life, beyond a given age, is called Hxpec- 
tation of Life. Tables showing the expectation of life for 
eVery year of man's existence are deduced from life statistics, 
or, as they are commonly called. Bills of Mortality. 

The annual premium must be such a sum as will, when put 
at interest, amount to the sum insured, <xt the dose of the ex* 
pectdtion of life. This sum is easily found upon the principle 
of Life Annuities. 

Life Insurance Companies have tables showing the premium 
to be paid at any age to secure an annuity of $100, during the 
remainder of life. As the computations of Life Insurance are 
based upon these tables, it is unnecessary to add problems. 

. There are two tables showing the Expectation of Life. 
One, called the Carlisle Table, based upon Bills of Mortality 
prepared in England, is in general use in that country, and to a 
limited extent in this. The other, called the Wigglesworth Tabl^ 
prepared by Dr. Wigglesworth, from data founded upon the 
mortality of this country, is used to a considerable extent here. 

The Expectation of Life, according to the two taUea 
named, is shown in the following 
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Abt. 82. A Tax is a sum of money assessed according 
to law upon the person or property of a citizen ,* for tho use of 
the nation^ state, corporation, county or parish, society or 
company. 

Taxes upon property are direct or indirect^ according to 
the manner in which they are assessed. 

A direct tax is assessed directly upon the taxable property 
(determined by law) of citizens, and is generally collected an- 
nually. Taxes are sometimes assessed at a certain per cent, of 
the property taxed ; bat more commonly as a given number of 
miUs on $1. 
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Property, subject to taxation, is either recU or personal. 
Heal Property or Beat Estate consists of lands, mills, houses, 
and other fixed property. All other property is called per- 
sonal. 

The value of taxable property is fixed either by the owner 
under oath, as in case of personal property, or by an officer 
chosen for the purpose, called an Assessor. 

Indirect Ta^xes are assessed upon goods imported into the 
country, and are collected at their port of entry. They are 
called customs or duties. 

Itemark. — Duties oio called indirect taaceSy since, according 
to the tenets of most political economists, the duty, imposed 
upon imported goods and apparently paid by the importer, 
enhances the price of these goods in market, and is thus in- 
directly and really paid by the consumer. Other political 
economists, called Protectionists, hold that, in most instances, 
the protective duty really cheapens the price of goods. Stu^ 
duties can hardly be called taxes. 

A tax assessed upon the person of citizens is called &poU 
or capitation tax, since it is assessed at so much per head (jpoU 
or captU)y without reference to property. 

Note. — In some states poll-taxes are only collected for 
street or road purposes. 

iSxaxziples. 

1. The taxable property of the city of Cleveland for 1857 
was $21648938. The taxes were assessed as follows : 

For State purposes, 3.1 mills on a dollar. 

" County purposes, 2.5 " " " 
" Corporation purposes, 8. " " " 

What was the amount of tax assessed for each purpose ? 
How much will be collected, allowing 8 per cent, to be uncol-' 
lectible ? Ans. to last, $270871.51. 

2. The taxable property of the city of B. for 1857 was 
$35500000 ; the assessment was 15 mills on a dollar. What 
was the total tax of the city ? What tax was assessed upon 
each of the following citizens ? 
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axon 


1^13560. 




9850.59. 




450.87. 




60850. 




119380. 




1000000. 



Mr. A who paid tax on 

Mr. B " " 

Mr. C " " 

Mr. D " " 

Mr. E " " 

Mr. F " " 

Art. 83. The labor i of making out a tax list may be less- 
ened by using tables. 

The following table will be found very convenient for such 
a purpose. One or two examples will illustrate the manner of 
using it. The table is easily formed for any number of mills 
on a dollar. 



TABLE. 

Bate of tax 15 mills on a dollar. 



Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


$1 


$.015 


$21 


$.3:iP 


$41 


$.615 


$61 


$ .915 


$ 81 


$1,215 


2 


.03 


22 


.33 


42 


.63 


62 


.93 


82 


1.23 


3 


.045 


23 


.345 


43 


.645 


63 


.945 


83 


1.245 


4 


.06 


24 


.36 


44 


.66 


64 


.96 


84 


1.26 


5 


.075 


25 


.375 


45 


.675 


65 


.975 


85 


1.275 


G 


.09 


26 


.39 


46 


.69 


66 


.99 


86 


1.29 


7 


.105 


27 


.405 


47 


.705 


67 


1.005 


87 


1.305 


8 


.12 


28 


.42 


48 


.72 


68 


1.02 


88 


1.32 


9 


.135 


29 


.435 


40 


.735 


69 


i.o:j5 


89 


1.336 


10 


.15 


30 


.45 


50 


.75 


70 


i.o:> 


90 


1.36 


11 


.165 


31 


.465 


61 


.705 


71 


1.065 


91 


1.3Q6 


12 


.18 


32 


.48 


52 


.78 


72 


1.03 


92 


1.38 


13 


.195 


33 


.495 


53 


.795 


73 


1.095 


93 


1.396 


14 


.21 


34 


.51 


54 


.81 


74 


1.11 


94 


1.41 


15 


.225 


35 


.525 


65 


.825 


75 


1.125 


95 


1.426 


16 


.24 


36 


.54 


66 


.84 


76 


1.14 


96 


1.44 


17 


.255 


37 


.555 


57 


.855 


77 


1.155 


97 


1.466 


18 


.27 


38 


.57 


68 


.87 


78 


1.17 


98 


1.47 


19 


.285 


39 


.585 


69 


.885 


79 


1.185 


99 


1.486 


20 


.30 


40 


.60 


60 


.90 


80 


1.20 


100 


1.50 



Explanation of Table, — Suppose, for example, we wish to 
find the tax of Mr. A in the above example. $13560= $13000+ 
$500+^60. The tax on $13000 is found from the tax of 
$13 (.195) by removing the decimal point ihree places to the 
right ($195.) ; the tax on $500 is found from the tax of $5 
(.075) by removing the point two places to the right ($7.50) ; 
the tax on $60 is found m the table ($.90). $195. + $7.50+ 
$.90=$203.40 ; tax on $13560. B's tax in Ex. 2 is found 
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in the same manner. Thus : tax on $9=.135y tax on $9000= 

$135 ; tax on $8=.12, tax on $800=$12 ; tax on $50=.75 ; 

tax on 59 cents (found from tax of $59 by removing point two 

places to the fe/»)=.0885=.09 nearly. 

$135. 
12.75 
09 

Tax on $9850.59= $147.84 

3. Find from the above table the tax assessed upon 

E. G. who paid tax on $ 35867.50. 
H.E.S. " " " " 115380. 
A. K. " " " " 586789.99. 
R. S. " " " " 480.48. 

4. The cost of maintaining the Public Schools of the city 
of B for 1858 is estimated at $56000. Tho taxable property 
of the city is $22400000. How many mills tax on a doUar 
must be assessed for school purposes? Suppose the uncol- 
lectible tax will equal 10 per cent, of the tax assessed ; how 
many mills on a dollar must in this case be assessed ? 

Ana. to last^ 2} mills. 



• DUTIES OR CUSTOMS. 

Art. 84. Duties or Customs are sums of money 
by government upon imported goods.* 

Duties upon goods are collected at theu* port of entry, by 
officers appointed by government and called custom-house 
officers. At each port of entry for foreign goods is a custom- 
house, where all custom business is done. 

Duties arc of two kinds, specific and ad-vaiorem. 

Specific duties are assessed u]K)n goods at a certain rate per 
tun, hogshead, bale, gallon, etc., without reference to their 
value. 

Ad-valorem duties are a certain percentage of the cost of 
goods as shown by the invoice, 

• In some countrieB duties are also assessed upon exported goods. 
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An Invoice or Manifest is a written account of the particu- 
lars of goods shipped or sent to a purchaser^ consignee^ factor, 
etc., with the actual cost or value of such goods made out in 
the currency of the place or coimtry from whence imported. 

The invoice is exhibited at the custom-house by the master 
of the vessel, or the owner or consignee. 

When an invoice has not been received, the owner or con- 
signee must testify to the £Bu;t under oath, and then the goods 
are entered by appraisement. 

When the currency of a country has a depreciated value 
compared with that of the country into which they are im- 
ported, a consular certificate showing the amount of deprecia- 
tion is attached to the invoice. 

Abt. 86. In assessing specific duties, certain allowances 
are made, called draft, tare, leakage, breakage, etc., before the 
duties are estimated. 

Draft if an allowance for waste. It must be deducted 
before other allowanoeB are made. 

Tare or Tret is an allowance for weight of box, cask, etc., 
containing the goods. It is generally computed at a given rate 
per box, cask, etc 

Leakage is an allowance for the waste of liquid. 

Breakage ia an allowance on liquora transported in bottles. 

Oross Weight is the weight of goods before any allowances 
are made. 

Net or Neat Weight is the real weight of goods after the 
allowances have been deducted. 

Remark. — ^As specific duties in the United States were 
abolished by the tariff-bill of 1846, the examples given below 
will relate exdusivelj to ad-valorem duties. The rules 
governing the entry of vessels and goods are deemed too 
nimieroos and unimportant to merit more space. 

Note, — ^In ad-valorem duties no allowances are made for 
draft, tare, or breakage. 

Sjxaznplee. 

1. A portion of the cargo of the ship Europa from Liver- 
pool io New York was invoiced as follows : 



108 PEBOENTAGE. 

650 yds. Broadcloth^ cost ISs. sterling per yd. 

1246 yds. Lace, " 2s. " « 

1200 yds, Coach Lace, " lid. " « 

1950 yds. Ingrain Carpeting, " Ss. " " 

2560 yds. Drugget, " 2s. 4d. " « . 

The duty on the broadcloth was 30 per cent ; on lace 25 per 
cent. ; coach lace 25 per cent. ; carpeting 30 per cent ; drugget 
30 per cent. What was the amount of duty in our currency, 
allowing the pound sterling to be $4.84 ? 

Am. $1689.1358. 

2. C. Hartwell & Co., of Baltimore, have imported from 
Havana 

100 hogsheads of Molasses, 63 gals, each, cost 25 cts. per nL 
50 hogsheads of Sugar, 500 lbs. each, '^ 5 cts. per l£ 

150 boxes of Oranges, " $2.50 per box. 

300 boxes of Cigars, '' #8 per box. 

160 boxes of Bananas, ^* |ILy5 per boix. 

The leakage of molasses is 2 per cent ; duty on maoB 90 per 
cent. ; duty on sugar 30 per cent ; on oranges 90 par cent ; 
on cigars 40 per cent ; on bananas 20 per cent What was 
the duty on each article ? What was the amount of duties ? 

Am. •IdOaoS. 

3. A wine merchant in New York imported from Hftfn 

100 baskets Champagne, at $13 per bssket. 
80 casks Madeira, at $42 per eslk. 

56 casks Oporto, at $45 ^^ 

50 casks Sherry, at $25 " 

If an allowance of 3 per cent, for leakage is made on fbe wine 
in casks, what will be the amount of duty at 40 per omt ? 
For what must the wine be sold per basket or cask to zoake a 
clear profit of 25 ^'/o P Am. $3286.41 daty. 
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BANKRUPTOT. 

Abt. 86. Bankruptcy is a failure in bosin^s and an in- 
ability to pay indebtednesB. 

A Bankrupt or insolvent is a person who fails in business 
and has not means to pay all his debts. 

An Assignmeni is the transfer of the property of a bank- 
rupt to certain persons called assigneeSy in whom it is vested 
for the benefit of creditors. 

It ia the duty of assignees to convert the property into 
money and divide the proceeds pro rata among the creditors, 
after deducting expenses. 

The entire property of an insolvent is called his assets ; 
and the amount of his indebtedness his liabilities. 

Ex. 1. A merchant failing in business owes A $950, B 
$2500, C $1500, and D $3050. His assets are $6000, and the 
expense of settling will be $800. What per cent, of his in- 
debtedness <»n he pay ? What dividend will each creditor 

receive? 

A's daim, $ 950 $ 950 x .65=$ 617.50 A's div. 

B's " 2500 2500 X. 65= 1625.00 B's " 

C's " 1500 1500 X. 65= 975.00 C's " 

lys " 3050 3050x.66=J9^2.50D'8 " 

LiabiUties, $8000 Proof, $5200.00 

Assets, 6000 

Expense of settlin fc jOO 

Net proceeds, $8060 

5200.00+80p0=.65, or 65 per cent 

Eeplanaium.--emob his liaUUties are $8000 and the net 
proceeds of his assets $5200, be oan pay $5200 on $8000, or 
65 per cent, of his liabilities. Henpe each creditor can receive 
65 per cent of his daim. 

N(Ae. — ^It is more common to ascertain how much can be 
paid ona dollar. As 65 par cent of $1 is 65 hundredths of it, 
or 65 cent0^ the process is the same. 

BXTXjXS. 

Divide Ae nal proeeeda of ihe aaaeta by the amount of 
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liabilities f and the quotient wiU be the per cent, of the indebted- 
ness (or the number of cents on a dollar) that can be paid. 

To find each creditor's dividend^ multiply his daim hy the 
per cent thus found. 

2. Best & Foster became embarrasBed and fidled in business. 
Their indebtedness was $65000. The firm had cash and goodis 
convertible into cash, $12500 ; building and lot, $40000 ; bills 
collectible, $2100. If the expense of settling is 5 per cent, of 
the amount distribtUed to creditors^ what per cent, of their 
indebtedness can they pay ? What will C. Greoio & Co. re- 
ceive, whose claim is $25800 ? An8.ix) first, 80 per cent. 

Suggestion. — ^Divide assets by $1.05 ; the quotient will be 
net proceeds. 

3. C. Smith & Co. have become insolvent They owe A 
$3500, B $1500, C $1450, D $850, E $350, tod F $450. 
Their efifects (assets) amount to. $4981.50. The charges of the 
assignees will be 2} per cent of the amount distributed to 
creditors. What per cent of their indebtedness can they pay? 
Wh»t will each creditor receive ? Ans. to first, 60^/^ 
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Art. 87. Storage is the price charged for the safe keeping 
of goods in a store or warehouse. 

There is no uniform method of computing storage. The 
Boards of Trade, or Chambers of Commerce of the different 
cities, adopt such rules and rates for storage as they deem 
equitable. The charges for storage are usually, however, a 
certain rate per month for each box, bale, cask, etc. 

When goods are withdrawn before the dose of the month 
no deduction is made, but storage is charged for the full month. 
After the first month, for a part of a month less than one half, 
no charge is made, but for a part greater than one half, chaige 
is mode for a month. In some cities all fractional parts of a 
month are considered full months. 

If, however, goods are received and sold on account, as in 
the commission business, or are received and delivered at the 
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pleasure of the consignoTy an account is kept, showing the date 
and number of casks, etc., received, and the date and number 
sold or delivered. In computing the storage on such an account 
it is customary to average the time, and charge a certain rate 
per month of 30 days. If there is a fractional part of a barrel, 
etc., in the average, it is treated as in the case of parts of 
months above. 

SSxaznples. 

1. What will be the storage of 150 barrels of flour at 4 

cents per barrel from May 20 to June 6. 

150 X. 04= $6. Ans. 

*2. What will be the cost of storing salt at 2 cents per 

barrel, received and delivered as follows : June 6, 1858, 120 

bbls. ; June 16, 140 bbls. ; June 26, 200 bbls. ; July 5, 300 

bbls ; July 16, 180 bbls. ; July 20, 160 bbls. All deUvered 

^ug. 1. 

Operation. 

1858. bbl. d. prod. 

June 6. BecU 120x10= 1200 
" 16. " _140 

260x10= 2600 
« 26. " _200 

860x 9= 7740 
July 5. " 300 

1160x10=11600 
" 15. " J80 

1340x 5= 6700 
« 20. " 160 

1500x11= 16500 
Aug. 1. Deliv. 1500 

30 )46340 ' 

Bbls. chargeable for 1 month, 1544| 
1545x.02=$30.90, storage. 

Explfjmaitimr^Thid storage of 120 bbls. for 10 d. is the 
same as the storage of 1200 barrels for 1 day ; the storage of 
260 for 10 days, the same as the storage of 2600 bbls. for 1 day, 
andsoon. Hence the amount of storage is 1200 +2600 +7740 + 
11600+6700+16500 bbl8.=46340 bbls. for 1 day=4635 (| 
called 1 bbL) bbls. for 1 month. 



112 FXBOXNTAOI. 

3. What will be the storage of floor at 5 cents per bbL per 
month, received and delivered as follows ? 

Received July 1, 1858, 400 bbls. ; July 15, 350 bbla. ; July 

26, 450 bbls. Delivered July 12, 200 bbls. ; July 20, 400 

bbls. ; Aug. 1, 200 bbls. ; and Aug. 8, 400 bbls. 

Opei'otion. 
1858. 
July 1. RecU 400x11= 4400 
" 12. DeUv. 200 

BaL 200x 3= 600 
" 15. RecU 350 

BaL 550x 5= 2750 
« 20. DeUv. 400 

BaL 150 X 6= 900 
" 26. RecU 450 

BaL 600 X 6= 3600 
Aug. 1. Deliv. 200 

BaL 400 X 7= 2800 
Aug. 8. Deliv. 400 

30 )1505.0 

Bbls. chargeable 1 month, 502 
502x.05=$25.10 Ans. 

.Efcp?anafton.— From July 1 to July 12, 400 bbls. were 

stored ; from July 12 to July 15, 200 bbls. ; from July 15 to 

July 20, 550 bbls. ; from July 20 to July 26, 150 bbls. ; from 

July 26 to Aug. 1, 600 bbls. ; from Aug 1 to Aug. 8, 400 bUs. 

Commencing with the first dcUe and ending with the Uut^ 
multiply the number ofharreUj or other articles in storey/rom 
each date to the one next following it, by the number of days 
between these dates. Divide the sum of the several products 
by 30, and the quotient tviU be the number of articles stored/or 
one month J and this numher mvlUplied by the rate of storage 
for each article will give the amount of storage charged. 

Bemark. — The following form will give the student a veiy 
good idea of an Account of Storage. The form can be filled 
by the process used in solving Ex. 3. 

4. Storage of goods on account of C. T. Wilder & Oc^ 
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Chicago, 111., at 5 cents a bbL per month, by Hubby & Hughes, 
Cleveland, 0. ' 

Keceived. Delivered. 



1858. 




BblB.| 


Jan. 


1 350 


(( 


12 650 


Feb. 


5:500 


U 


10 -320 


it 


28 


440 


Mar. 


15 


850 


iC 


30 


200 



Balance on hand. 



Daja 



Products. 



1858. 




Bbto. 


Jan. 


20 


700 


(( 


31 


200 


Feb. 


24 


800 


Mar. 


20 


350 


it 


25 


700 


A|,r. 


5 


400 


8 


100 



What is the storage on the above account, closed April 12, 
1858, and how many barrels are on hand ? 

Art. 88. Butchers and drovers sometimes hire their cattle 
pastured or fed on' account, entering and withdrawing tkem as 
circumstances may require. The account is closed in the same 
manner as an account of storage. 

Account of pasturage of cattle at 60 cents a head per week 
for Lewis & Vincent, Portsmouth, 0., by John Goodwin, 
Wayne, tp. 

Receivbd. Withdrawn. 



1858. 




Head. 


Balance on hand. 


Daja 


Prodocts. 


1858. 




Head. 


June 


3 


9 








June 


5 


2 


i€ 


10 


5 








a 


7 


4 


tc 


18 


15 








a 


12 


5 


July 


1 


20 








it 


15 


3 


u 


9 


10 








it 


21 


10 


iC 


31 


5 








July 


3 


10 


Aug. 


3 


12 








tt 


12 


10 


li 


16 


13 








it 


20 


6 


cc 


31 


10 








it 


28 


2 


S^t 


25 


9 






lAug. 


7 


5 


30 


3 






1 " 


13 


15 


Oct. 


1 


8 






1 tc 


20 


9 














Sept. 


28 


10 














Oct 


4 


5 














it 


8 


10 










1 


it 


15 


13 



What is the average number of cattle pastured each week (7 
days)^ and what is doe John Qoodwin ? Ana. to last, $159. 
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GENERAL AVERAGE. 

Art. 89. When, for the safety of a ship in distress, any 

' destruction of property or expense is necessarily and voluntarily 

incurred, either by cutting away the masts, throwing goods 

overbo€U"d, or otherwise, all persons who have goods on board, 

or property in the ship, bear their proportion of the loss. 

The method of apportioning the loss among the several in- 
terests, sacrificed or benefited by the sacrifice, is called Oeneral 
Average^ and the property thus sacrificed is called Jettison. 

In ascertaining the amount of loss to be averaged, not only 
the amount of goods thrawn overboard is considered, but also 
all damages to the ship, cost of repairs, and expense of deten- 
tion for making repairs, including the wages of officers and 
crew ; also the expense of entering a harbor to avoid peril, or 
of setting afloat when stranded ; also towage in case of being 
disabled, or salvage paid another vessel for a£fording relief, eta 

When the repairs made consist of new masts, rigging, etc., 
a deduction of ^ of their cost is usually made, since they are 
considered better than the old. 

In estimating the value of the three contributing interests — 
vessel, freight, and cargo — ^it is customary to value the cargo 
at the price it would have brought at its port of destination. 
It is sometimes valued at its invoice price at the port of lading. 

As the wages of seamen, pilotage, etc., are paid out of the 
freight, a deduction is made from the gross freight for this 
purpose. The amount to be deducted is not determined in a 
uniform manner. According to some authorities, the gross 
freight less ^ is the net freight, except in New York, where ^ 
* is deducted. The general practice, however, is to ascertain 
what sum will actually be left to the vessel as net freight, after 
paying seamen's wages, etc. Sometimes the vessel earns a net 
freight of I the total amount, and sometimes the seamen's 
wages, etc., absorb the whole of a very low freight. Each case 
is estimated by its attendant circumstances. 
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The practical difficulty in General Average is to determine 
whether the loss is subject to a general average. In some cases 
the loss is borne by only a part of the contributory interests. 

When either a part or the whole of the ship or cargo or 
both is insured, the insurers bear their proportion of the loss as 
found by average. (See Ex. 1.) In some instances the adjust- 
ment of the insurance becomes a very intricate problem. 

'RTJJLt'El. 

Divide the total loss sulgect to average by the sum of the 
values of the contributory interests^ and multiply each interest 
by the percentage thus found. 

Note. — The jettison must be included in the contributory 
interests, and bear its proportion of the loss. 

!EB X a zn p 1 e s • 

1. The ship Western World, in her passage from New 

York to Aspinwall was struck by a severe gale near the island 

of Cuba. After throwing overboard cargo amounting to $4650, 

she made the port of Havana. Here the cost of the necessary 

repairs of the vessel was $1800, and the cost of detention in 

port $450. The contributory interests were as follows : value 

of ship $35000 ; value of cargrf $24000 ; net freight $4000. 

Of the cargo, $8500 was shipped by Terry & Wheeler ; $7500 

by Morse & Duty ; $5000 by T. C. Hood & Co. ; and $3000 

by P. Kinney & Co. How ought the loss to be averaged ? 

Operation. 

Vessel, $35000 Jettison, . . . ^4650 

Cargo, 24000 Kepairs, less i. . 1200 

Net freight, . . . 4000 Cost of detention, 450 

Total contrib. interests, $63000 Total loss, . . $6300 

6300.00~63000=.10 ; loss 10 per cent. 
$35000 X .10=$3500, loss borne by ship. 
24000 X. 10= 2400, " " '^ cargo. 
4000 X. 10= 400, « « " freight. 
8500 X. 10= 850, " « " Terry & Wheeler. 
7500 X. 10= 750, " " " Morse & Duty. 
5000 X .10= 600, " " " T. C. Hood & Co. 
3000 X. 10= 300, " " " P. Kinney & Co. 
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2. The steamship Asia sailed from Liverpool to Boston with 
a cargo as follows : shipped by T. S. Foot & Co. $45500 ; by 
C. S. Moore & Co. $10500 ; by T. Hope & Sons .$7450 ; by C. 
White & Co. $12550. During a storm the captain was obliged 
to throw overboard cargo amounting to $8500, and the neces- 
sary repairs of the ship cost $2700. In addition to repairs, the 
charges for seamen's board, dockage, etc., were $500. How is 
the loss to be shared, the value of the ship being $40000, and 
the net freight $4000 ? Arts. Loss, 9%. 

Remark, — The following examples will give the student 
some idea of Insurance as connected with General Average. 

3. The schooner Michigan sailed from Chicago for BuffiJo 
with the following cargo : 25000 bushels of wheat owned by 
Smith & Dewy ; 18500 bushels of com owned by Fisk & 
Hunter ; 850 barrels of flour owned by T. Ford & Co. The 
schooner is insured in company A for $30000, which is | of its 
value, at 3 per cent. ; the wheat in company B for $22500 
(invoice price) at 2 per cent. ; the com in company for 
$9250 (invoice price) at 1^ per cent. ; and the flour in com- 
pany D for $4250 (invoice price) at 2^ per cent. The gross 
freight was $6000, and seamen's wages, etc., | of the gross 
freight. During a severe storm the flour was thrown overboard. 
How is the loss to be home ? How is the payment of the sum 
for which the flour is insured to be adjusted ? 

Explanation. — By general average we find that ihid average 
lo88 is 5 per cent.y and that the schooner must sustain $2250 
of the loss ; the cargo $1800 ; and the freight $200. Insur- 
ance Company A must pay 5 per cent, of $30000=$1500 ; 
company B 5 per cent of $225()0=$1125 ; company C 5 per 
cent, of $9250= $462.50 ; and company D 5 per cent of 
#4250=$212.50. 

4. Suppose, in the above example, that when the schooner 
reached her dock in Buffalo the flour could have been sold for 
$6120 ; the wheat for $35780 ; the com for $11100. How is 
the insurance to be adjusted ? 
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INTEREST. 

Abt. 90. Interest is the compensation allowed for the use 
of money or capital 

It arises from volantary loans, from certain investments 
giving a periodical income, and from delay in payment of debts 
already due. 

The prtncipai is the sum loaned, or the debt on which in- 
terest is paid. 

The amount is the principal and interest taken together. 

The rate of interest is fixed by mutual agreement or by 
law ; and is the ratio between the principal and interest for an 
assumed length of time, expressed by percentage ; thus, " 6 per 
cent, per anniuu,'' declares the interest for one year to be y Jy 
of the principal. In expressing the rate per cent., one year is 
generally assumed ; though in discounting " short paper," a 
month is frequently used ; as 1 per cent, per month. 

Usury formerly was synonymous with interesty but now 
signifies illegal interest, England having abolished all usury 
laws, has no further use for that term. The practicability of 
voluntary contracts in loaning money, restricted only as other 
contracts are restricted, is gaining increased favor among intelli- 
gent political economists, and not the least among money bor- 
rowers. When the rate has not been previously agreed upon, 
a legal rate is desirable, to avoid contention or oppression. 
Government regulates all weights and measures, but not the 
prices of the articles weighed and measured. So it regulates the 
weight and fineness of coins, but it Bbnuld not dictate the price 
paid for the use of them. The injustice of restricting the rate 
of interest may be seen by applying the principal to insurance 
companies. If the premium for insurance be restricted to a low 
rate, only the safest risks would be taken, those having greater 
risks could not be accommodated. So in restricting the rate 
of interest, only the rich and those who could offer the best 
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securities would be able to borrow money. If the loan be made 
at higher than the legal rate, the rate must be raised still higher 
to cover the risk arising from illegality. 

Art. 91. Interest may be simplcy annual^ or compound. 

In simple interest the principal alone draws interest ; which 
as it accrues remains unchanged until ultimate payment. 

In annual interest the interest on the principal due at the 
end of each successive year becomes a new principal td draw 
simple interest until payment. When interest is made payable 
semi-annually or quarterly, the interest, if not paid, is convert- 
ible at those periods into the principal, as in annual interest. 

In compound interest the entire amount due at regular in- 
tervals of time, both of principal and interest, is converted into 
one new principaL It is thus compounded annually^ semi- 
annually, or quarterly. 

Note, — The diflference between simple, annual, and com- 
pound interest in their eflfect depends upon the time when in- 
terest money, if not paid, begins to draw interest. In general a 
debt should begin to draw interest as soon as it is due. The 
time when a debt of interest becomes due is conventionaL In 
bank discounts it is payable in advance. In simple interest it 
is not considered due until the ultimate payment of the prin- 
cipal. In annual interest it is due after it has been accruing 
for one year, except the interest on interest, which is not due 
till ultimate payment. Compound interest supposes all in- 
terest, whether upon principal or interest, to be due at the end 
of equal successive intervals of time, generally of one year or 
six months. When the interest is considered due the instant 
it has accrued, and all interest is made to draw interest, it is 
called instantaneous compound interest. The actual difference 
between even instantaneous compound interest and simple in- 
terest is not so great as^fcit first might be supposed. For &% 
simple interest for one year will amount to more than 5\% in- 
stantaneous compound interest. 
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SIMPLE INTEREST. 

Art. 92. Inasmuch as the interest varies directly as the 
principal, rate per cent., and time, these four terms bear such 
a relation to each other, that any three of them being given 
the fourth may be foijnd. To find the interest is by far the 
most common problem^fmS. may be obtained by the following 

C3-KN-KRAIL. RULE. 

l.,Find the interest for one year by mtdtiplying the prin- 
cipal by as many hundredths as are expressed in the rate per 
cent., then multiply by the number of years and fractional parts 
of years expressedjn the given time. 

Note, — ^When the time is expressed in months and days, it 
is usual for convenience to regard each month as j\y and each 
day as ^^ J of the year. (See Art. 95). 

Ex. What is the simple interest of $844.50 for 2 yrs. 3 mo. 

6 da. at 7% ? 

$844.50 
.07 



1 yr. = $59.1150 

2 yrs.= $118,230 
3mo.= i 14.779 
6d. =yV :985 

$133.99 Ans. 

Remark, — The multipKcation may be performed by aliquot 
parts. The fractional parts of mills may be neglected when less 
than a half— otherwise, they should be counted as one. 

The following rules may be found convenient in practice, 
and the pupil should become familiar with the principle of all, 
to apply that one which will give the result with the least 
work. 

BuLE II. — Set dovm the entire number of months in the 
time as decimal hundredths, and one third of the number of 
days as decimal thousandths; multiply half the principal by 
this number. The result will be the interest at 6% per annum. 
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For 4 per cent, subtract |. For 7 per cent, add |. 

" 4J " " i. *' 8 " " f 

" 5 " " f "10 " " |. 

Or in general, for other rates than 6%, increase or diminish the 
result obtained by the rule in the same ratio that the rate is 
increased or diminished. 

Taking the last example, we have by this rule the following 
solution : 

$422.25 x0.272=^114.852=the interest at 6%. 
Adding i, $133.99 = the interest at 7^. 

Rule III. — Take one per cent, of the principal /or the in- 
'terestfor two months or sixty days ; then by aliquot parts find 
the interest for the given time. 

Note. — It will be observed that the interest for 6 days may 
be found by removing the decimal point throe places to the left. 
For any multiple of 6 days the result may be obtained by a 
simple multiplication. 

This rule is convenient in cases of "short paper/' as in 
bank discounts, which generally run 30, 60, or 90 days. 

When not expressed, the rate is understood to be %% ipest 
annum. 

Ex. What is the interest of $420 for 30, 60, and 90 days, 
respectively, days of grace included ? 

60d. \% =$4.20 (1) Add (2) and (3) =$2.31 =int. 33d. 

30d. take 1= 2.10(2) " (l)and(3) = 4.41= int. 63 d. 

3d.tako7V= .21(3) " (1) (2) and (3)= 6.51=int.93d. 

By this analysis most examples in banking may be wrought 
mentally. 

Sxaxxxples. 

Art. 93. To be wrought by each of the three rules given 
above. Find the simple interest of 

1. $120 for 1 yr. 2 mo. 12 d. at 6^ ? Ans. $8.64 

2. $340.50 for 2 yrs. 3 mo. 15 d. at 9^ ? Ans. $70.23. 

3. $1000.25 for 1 yr. 9 mo. 3 d. at 10^ ? Ans. $175.86. 

4. $25 for 3 mo. 3 da. at 12^ ? Ans. $.78. 

5. $145.20 for 1 yr. 11 mo. 29 d. at 7^ ? Ans. $20.30. 
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6. $450 for 3 yre. 2 mo. 21 d. at 8^ ? Ana. $116.10, 

7. If a man borrows $10000 at 6% interest, and loans it at 
10;?, what will be gain in 2 yrs. 3d.? Ana. $803.33. 

8. A merchant bought 400 yards of cloth at $4 i)er yard, 
payable in 6 months, and immediately sold it at $4.10, giving 
a credit of 3 months, at the expiration of which term he antici- 
pated the payment of his own paper, getting a discount ofif of 
10;^ per annum. What did he gain by the transaction ? 

9. A merchant bought 400 yards of cloth at $4 per yard, 
payable in 3 months, and after holding it for 15 days sold it at 
$4.25 per yard, receiving therefor a note payable in 4 months. 
When the purchase money became due, he had this note dis- 
counted at the bank to meet it. What did he gain by the 
transaction ? 

10. Taking the conditions of the last example, what would 
ho have gained if he had borrowed at 6% interest, until the 
maturity of the note he had received, sufficient to pay for the 
cloth, and why should there be any difference in the results ? 

11. If I invest $1000 in wool, pay 5% for freight, and sell 
at 15j? advance on cost price, giving 4 months credit, get this 
paper discounted at the bank at 6^ interest, and repeat the 
operation every 15 days, investing all the proceeds each time, 
what shall I gain in 2 months ? 

12. If a man borrows $1000 at 10;? interest, and with it 
buys a note for $1100, maturing in 5 mo., but which not being 
paid when due runs 1 yr. 6 mo. beyond maturity, drawing 6% 
interest, will he gain or lose, and how much ? 

Ans. He gains $7.33. 

13. Jan. 1st. a man borrowed $10000 at 6^ interest. 
Fifteen days after he lent $4500 for 8 mo. 15 d., without grace, 
at 10^. Feb. 1st, with the balance he purchased a note for 
$5650, due July 4, which not being paid at maturity was 
extended until the loan of $4500 became due, at the rate of 
8% interest. Both notes having been then promptly paid, he 
immediately purchased a 7^0 State Bond of $10000, which, 
with its semi-annual interest, would mature Jan. 1st following, 
for which he paid 1^ premium upon its par value, at the same 
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time loaning the balance at the rate of 1^% per month. What 
was his profit for the year ? Ana. $249.49. 

Art. 94* To find the interest for days, counting 365 days 
for a year, the only strictly accurate 

Reduce the whole time to daySy by which multiply the year^B 
interest, and divide by 365. Or, 

Reduce the actual number of days to mxmtha of 30 days 
ea^h, then find the interest by Kule II, subtracting from the 
result thus obtained ^j part of itself 

£jxaxxxp les. 

1. Find the simple interest of $1000 from April 1 to Dec. 1. 
i^o^w^ion.— 244x$60-=-365=.4ns. $40.11.' 

2. Find the simple interest of $125 from April 1 to Dec. 7, 
Solution,— 246 days = 8 mo. 6 d. Then $125 x .041 = 

$5,125, and $5.125— ^V -3*= #5.055, the interest required. 

By the firet rule we have the following equation : 246 x 
$7.50-^365=$5.055. 

3. Find the interest of $1250 for 360 days at 6^ per 
annum of 365 days. 

Solution.— jU of $1250=$75. Then $75— ^fj (or ^j) of 
$75=:$73.97. 

4. Find the interest of $1250 for 365 days at 6% per 
annum of 360 days. 

Solution.— rU of $1250=$75. Then $75+ ^^f^ (or ^\) of 
$75=$76.04. 

5. What would be the difference between the accrued in- 
terest for 90 days on $1000000 of 6fc State Bonds, computed 
first in Ohio, counting 360 days for a year, then in New York, 
counting 365 days for a year ? Ans. $205.48. 

Note. — In New York the interest for years and months is 
computed in the usual way without reducing to days, but for 
the odd days the interest is computed by the above rule. 

6. A note for $1000 runs from Jan. 1, 1856, to Jan. 25, 
1858, with interest at 6^. What amount is due according to 
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the above rule ? What amount is due computed as it would 
be in New York ? What amount is due computed as it would 
be in Ohio ? 



COMPUTATION OF TIME IN INTEREST. 

Art. 95. While most of the States have enacted rigid laws 
against taking usurious interest, they have left the mode of 
computing legal interest very indeterminate. Nearly all the 
rules in common use in this country are inaccurate and illegal, 
and have only been sustained by decisions based upon custom ; 
but custom varies, and the legal decisions have not been uni- 
form. 

The difficulties attending this question, which has occasioned 
80 much litigation and jeopardized so much capital, can be 
briefly stated. 

The fundamental principle upon which lawful simple in- 
terest is computed is that the rate should be exactly propor- 
tionate to the term for which interest is paid. The time 
usually assumed for fixing the rate is one year, e. g., 6 per 
cent, per annum ; that is, when the time is one year, the in- 
terest should bo XT y of the principal ; and when the time 
varies fix>m one year, the proportion of interest should vary in 
exactly the same ratio. If, then, we assume that the year 
consists of 365 days (as that is regarded in law a civil year), 
it must be admissible, in computing the interest on a note 
running from Jan. 1, 1856, to Jan. 1, 1857, to add one day's 
interest to the interest for one year ; for in the case proposed, 
February of a leap year intervening, the time was 366 days in- 
stead of 365, the legal civil year. 

One year being the standard of reference in expressing the 
rate, all time in computing interest must be expressed in years 
or aliquot parts of the year. But the year has no exact natural 
or artificial subdivisions except the day, and the day is an ali- 
quot part only as we assume the year to consist of a definite 
number of days. The niuuber 360 being a multiple of more 
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whole numbers than 365^ for convenience in reckoning it would 
have been better to assume 360 days for the nominal jear in 
fixing the rate, rather than 365. ^ The time in expressing the 
rate is arbitrary ^ and as neither 360, 365, nor 366 is the exact 
number of days in all years, either civil or astronomical, would 
not the increased facility in computation, and the perfect ac- 
curacy in the result, warrant the change ? 

The division of the year into twelfths, called months, is 
purely imaginary ; for no month, either lunar or calendar, was 
ever known which occupied just one-twelfth of a year. Mani- 
festly, if wc assume a year of 365 days as the standard for refer- 
ence in expressing the rate, we never can introduce the denom- 
inations of months in any form whatsoever without inaccuracy, 
unless wo involve in the calculation fractional parts of days, 
which would be as absurd as it would be difficult. 

If, however, we assume a year of 360 days, we may liave 
assumed months of 30 days. Then 6 per cent, per annum of 360 
days would bo 1 per cent, for 60 days, and all time being reduced 
to days or months of 30 days each, or years of 360 days each, the 
computation would be simple, rapid, and perfectly accurate. As 
it is, the law having accurately determined when a paper matures, 
however the time maybe expressed in the paper, the only accurate 
rule for computing interest is to ascertain the actual number 
of days, and make each day's interest ^ ^ ^ of the annual interest. 
Some banks arc restricted by their charters in their discounts 
to " &% per annum," but are allowed to compute by Kowlett's 
Tables. But Kowlett's rule " To find bank interest," makes 
all time reducible to days, and the interest for each ^^^ of the 
year's interest, so that when the time in the note to be dis- 
counted reads " two months," the interest for y\ of the year 
should never bo taken except when February 29th of a leap 
year is included in the term, for in that case only will the 
" two months" contain just 60 days and no more. In all other 
cases, the interest should be 59, 61, or 62-360th8 of the year's 
interest, according to the actual number of days contained in 
the time of the note. In Massachusetts and some other States 
interest computed on the supposition that 360 days make the 
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year is regarded valid. But in Nevr York each day's intereat 
most be odI; ^Ij of the year's interest. 

Abt. 96. Rules for CyuPUTiNG the Difference of 
fiHR BETWEES Dates. — Besides countiiig the exact number 
f duys as referred to above, two rules are in cominou use. 

Rltlb I. — By compound subtraction, reckoning 30 days for 
I •mavAh. 

Rule II, — By finding the number of entire calendar months 
n the Jirat date, and counting the actucd number of daya 



Note, — By " calendar month" is meant the time from any 

\j of one month to the corresponding day of the next inontL 

the days oi the first month is a higher number tlian the 

-test number of days in the last month, the calendar month 

ids with the last day. Thus from Oct. 31 to Kov. 30 is a 

calendar month. 

From Aug. 20, 1854, to Ma«Jb 10, 1857, would be, 
according to tlie Ist Rule, 2 yrg. 6 mo. 20 d. ; 
" 2d Rule, 2 yrs. G mo. 18 d. 
Prom Aug. 31, 1854, to March 10, 1857, would be, 
according to the Ist Rule, 2 yrs, 6 mo. 9 d. 
■' " 2d Rule, 2 j-rs. G mo. 10 d. 

It will be observed that in these particulftr examples, though 
actual difference of time in the two caaea is 11 days, the 
inlt by the second rulo shows only 8 daya. A discrcj)ancy of 
days vnay also arise in the use of the first rule, for Ly it the 
(rom Feb. 28, 1857, to March 2, 1857, would be 4 days, 
.ile the actual time is only 2 days. The first rule also shows 
diffiETenco of time between March 31 and April 1. Each rule 
will give a result sometimes too large and Bometimcs too smalL 
The examples in this work, except those in Bank Discount, 
■ad tbosD otherwise restricted, may be wrought by the second 

Art. 97. Problems in which the Isterert is Kkows. — 
the four quantities, ^c principal, time, rate j/cr cent., and 
■fM, to find either one of the first three, tlio remaining 
■Iwigg^Teo, wft haw th» foUmriag 



As 
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Find the interest by the given conditions^ aaauming one 
dollar for the principal^ one per cent, for the raJte, or one year 
for the time J in place of the uriknown quantity y as the case may 
he J by which divide the given interest, and muUijdy the assumed 
amount by the quotient. 

Unity is assumed for convenience only in multiplication. 

Note, — When the amomit is given instead of the interesty 
to find the latter subtract the principal from the amount 

Sj x a xn p 1 e 8 . 

1. What is the rate of interest if I receive $20.96 for the 
use of $126.75 for 2 yrs. 24 d. ? 

Solution, — ^At 1% I would have received $2.62, and Bince 
the given interest is eight times this, the rate should be eight 
times 1%. 

2. What sum invested at lOjg per annum will secure an 
income of $1000 semi-annually ? 

Solution, — One dollar thus invested would yield an income 
of 5 cents semi-annually, and since $1000 is 20,000 times 5 
cents, the sum loaned should be 20,000 times one dollar. 

3. In what time will $512.60 amount to $538.31 at 7% 
per annum ? 

Solution, — ^The interest of $512.60 in one year would amount 
to $35.88, and since the given interest is only $25.71, the re- 
quired time would be \j:ji of 1 year, which by reduction will 
be found to be 8 mo. 18 d. 

Fractional days in the result may of course be neglected. 

Art. 98. The same result may be obtained by making the 
statement in the form of a proportion, though it is better to 
work by analysis. 

The above examples would be thus stated : 

As $2.62 int. at 1% is to $20.96 given int., so is 1% the 
supposed rate to 8% the required rate. 

Or, $2.62 : $20.96 ::1%: 8%, 

2. $0.05 : $1000 : : $1 : $20,000. 

3. $35.88 : $25.71 : : 1 yr. : 8 mo. 18 d. 
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4. In what time will any sum double itself by simple in- 
terest e4 5 per cent. ? 

Solution. — The required interest must be 100^ of the prin- 
cipaly and as there is a gain of only 5% in one year, it will take 
aa many years as 5 is contained times in 100. 

Note, — To treble itself, the required interest must be 200^ 
of the principal 



PRESENT WORTH. 

Abt. 09. Simple interest varies directly as the principal, 
time, and rate per cent. Either two of the latter terms re- 
maining the same, interest varies as the other. The principal 
being given or fixed, the amount^ consisting of the sum of 
principal and interest, or of a constant and variable quantity, 
can not vary as the time and rate per cent. But if the time 
BSiiraieper cent, are constant quantities, the interest varies as 
ibBprincipaij and the amount being in this case the sum of 
two equally varying quantities, varies also as the principal 
From this we see the truth of the following 

Pboposition. — ^For the same time and rate per cent., whether 
the interest be simple or compound, the amount due varies as 
the principal 

The Present Worth of any debt is the sum or principal 
which at the current rate of interest will amount to that debt 
when it becomes due. 

For example, $100 at 10^ will amount in one year to 
$110. The Present Worth then of $110 due one year hence is 
$100. 

The amount, rate, and time being given, to find the prin- 
cipal or Present Worth, we have the following 

Assuming any principal^ determine the amount for the 
given rate and time, by which divide the given amount, a/nd 
multiply the assumed principal by the quotient. 
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Note. — To render the multiplication easy, assume $1 or 
$100. % 

Remark. — ^The difference between the Present Worth and 
the Amount of the debt is called the Discount ; and is really 
the interest on the Present Worth. For Bank Discount, see 
Art 

XC x a xn p 1 e 8 • 

1. What is the present worth and discount of a debt of 
$1000 due in 1 yr. 6 mo.,, the current rate of interest Being 6 
per cent. ? Ana. Pres. Worth, $917.431 ; Dis., $82,569. 

2. What sum must I put at interest at 10 per cent, to 
liquidate a debt of $3000 due 3 years hence ? 

3. A man can sell his farm for $5000 cash, or for $6000 
payable in 2 years ; if he accept the last offer, and recdve in- 
stead its present worth at 8^ interest, how much better would 
it be than the first offer ? If he accept the first offer, and loan 
the $5000 at S% interest, how much less would he receive at 
the end of the 2 years than if he accept the last ? What is 
the present worth of that difference ? 



ANNUAL INTEREST. 

Abt. 100. If a note reads ^^ with interest payable an- 
nually," or ^^ with annual interest,'' the interest may be col- 
lected at the close of each year ; but, if not paid, the interaat 
due draws only simple interest to the time of maturity, or until 
paid. 

It is a principle in law, that money due or on interest al- 
ways draws simple interest^ unless a condition to the contrary 
is expressly stated. The condition, ^^with interest payable 
annually, applies to the interest which accrues on the prind- 
pal or fiaice of the note^ and )io< to the interest on the anfival 
interest. 
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If, when the annual interest is not paid at the close of each 
year, separate notes for the same, drawing simple interest, 
should be given, the sum of the amounts due on the several 
notes, including the original, would be the same as the amount 
due on the one note with annual interest unpaid till the time 
of maturity or settlement. 

Ex. 1. 

^500. Cleveland, May 10, 1850. 

For value received, I promise to pay John Smith, or bearer, 
five hundred dollars, four years from date, with interest at 10 
per cent, payable annually. 

James Holt. 

Nothing being paid till time of maturity, what will be the 
amount then due ? 

Operation. 

Principal, $500 

Interest on the principal 1 yr, =$50 

" " 4yrs. = $200 

Simple interest on $50 for 3 yrs.=$15 

" " 2yrs.= 10 

" " Jyr. = J 

" " 6yrs.= 30 

Total amount duo at maturity, . . $730 

Ea^lanation. — ^At the close of the 1st year, $50 annual in- 
terest was due, but, being unpaid, draws simple interest to the 
time of maturity, or 3 years ; at the close of the 2d year, $50 
aanual interest was again due, which, being unpaid, draws 
simple interest 2 years ; at the close of the 3d year, $50 annual 
interest is again due, and draws simple interest 1 year ; at the 
dose of the 4th year, or time of maturity, $50 is again due, 
bat, being paid, has no interest. Hence, the total interest duo 
consists : 1. Of the annual interest ($50) multiplied by 4, the 
number of years to maturity. 2. Of the simple interest of the 
annual interest ($50) for 3 years, for 2 years, for 1 year, or for 
3+2+1 years=6 years. 

JVbfe. — ^It will be noticed that ,the amount due consists of 
three parts : 1. Principal 2. Total annual interest. 3. Simple 
interart on annual interest 
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Ex.2. 

(1000. BUTTALO, Jan. 1, 1853. 

For value received, rpromise to pay Thos. Hunt, or order, 
May 7, 1858, one thousand dollars, with annual interest at 6 
per cent. Geo. Swift. 

Nothing being paid on the above note tiU time of maturity, 

what will be the amount then due ? 

Operation. 
Principal, . . . . . . . $1000 

Interest on the prin. 1 yr., or annual interest, =$60 ' 
" " 5 yrs. 4 mo. 6 da., the entire 

time of the note computed as in simple int.=: 321 
Simple interest on $60 for 4 yrs. 4 mo. 6 d. 
tc u 3 ^^ 4 '^ 6 '^ 

6C cc 2 '^ 4 ^' 6 '^ - 

cc ic 1 ^^ 4 ^^ 6 '^ 

cc c( 4 " 6 " 

" " 11 yrs. 9 mo. = 42.30 

Total amount due at maturity, . . . $1363.30 
Note. — In this case, the amount due consists oi three parts 
as in Ex. 1. The term " total annual interest" as used above, 
though nothing more than the simple interest on the principal, 
signifies that debt of interest which if not paid draws interest. 
As all interest is due at settlement, that which has accrued at 
the time of settlement, though for less than a year, as in the 
last example, may still be classed with ^^ annual interest.'' 

Find the simple interest on the principal for the entire time, 
which will be the total annual interest. 

Then find the simple interest on the annual interest for ons 
year J for a time equal to the bum of the periods of time the 
several annual interests draw interest. 

The sum of the principal, total annual interest, and simple 
interest thus found, will be the amount due at maturity. Or, 

On the annual interest due each year, compute simple in- 
terest till maturity, and to the sum of their several amounts 
add the principal. 

When the interest is payable semi-annually or quarterly, 
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each Bemi-annual of quarterly interest draws simple interest 
till paid. 

Sjxaxnples. 

3. A note for $1200 is given .to run 3 yrs. 3 mo. 12 d. with 
interest at 6 per cent., payable annually. Nothing being paid 
till maturity, what is then due ? Ana. $1453.03. 

4 Bought a city lot for $900, to be paid in 4 equal annual 
payments with annual interest. Nothing being paid, what is 
due 5 years from the date of the article or lease ? What, 4 
yrs. 7 mo. 9 d. ? What, 10 years, interest payable semi- 
annually ? Ans. to the last, $1593.90. 

5. 

$2000. Gleyeland, March 16, 1863. 

On the first day of January 1858, for value received, I 
promise to pay John F. Whitelaw, or order, two thousand 
dollars with annual interest. Chables L. Camp. 

What was due at maturity, no interest having been paid ? 
What was due, supposing Ihe annual interest to have been 
paid promptly ? 



COMPOUND INTEREST. 

Abt. 101. In Compound Interest, as before stated, the 
entire amount due at r^ular intervals of time, whether prin- 
cipal or interest, is converted into one new principal It may be 
thus compounded annually, semi-annually, or quarterly. 

For illustration, consider $1 to draw interest at Q% and 

compounded annually. 

# vl- 
Ist year's interest, 06 

Amount due forming a new principal, T06 
2d year's interest, .... .0636 

Amount due forming a new principal, 1.1236 
3d year's interest, .... .067416 

Amount due forming a new principal, 1.191016 
4th yearns interest, .... .07146096 

Amount due in four years, . . $L26247696 



Amount of $1 at Compound Interest in any nnmber of yeua 
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If compomided semi-annually, we should have the follow- 
ing result : 

$1. 

Interest Ist six months, . . ' . .03 

1.03 
Interest 2d six months, . . . .0309 

T6669 
Interest 3d six months, . • . .031827 

1.092727 

IntOTest 4th six months, . . . .032781 81 

Amount in two years, . • . $1.12550881 

We have seen heretofore that simple interest varite directly 
in the same ratio as the principal, time, and rate per cent. 
Compound interest likewise varies as the principal, but when 
the time or rate per cent, is increased, compoimd interest in- 
creases in a still greater ratio, e. g. 
Doubling the priijcipal doubles the compound interest. 
Doubling the time more than doubles the compound interest. 
Doubling the rate more than doubles the compound interest, 
as may be seen from the following figures : 
When the interest of $100 is .... $5. 

The interest of $200 would be . . . $10. 

The compound interest of $100 for 2 years at Q% is $12.3&- 
" " " " " " 4 years at Q% is $26.2477 

« " " " " " 2 years at 5^ is $10.25 

" " " " " " 2 years at \0% is $21. 

From the fact that compound interest (and therefore the 
compound amount) varies as the principal, the time and rate 
remaining the same, having ascertained the interest or amount 
for any one principal, the interest for any other may be found 
by a simple proportion. Tables have therefore been prepared 
giving the interest or amount of $1 for diflferent intervals of 
time and at different rates per cent. The interest or amount 
for any given principal may then be found by simply multiply- 
ing the sum found in the table by the given principal. If the 
intervals are less than one year, as when the interest is to be 
compoimded semi-annually or quarterly, tables computed with 
yearly intervals may still be used by reducing the rate per cent. 
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proportionably, and taking in the table the proper number of 
intervals. 

For the time used in expressing any rate of interest is en- 
tirely arbitrary, and having fixed the ratio between the prin- 
cipal and interest at each compounding, the result depends 
upon the number of times the operation be repeated. Thus, 
if the interest be compounded a given number of times by add- 
ing to each respective amount 4% of itself, it matters not 
whether it be considered 4^ per annum or 4% per minute, the 
result would be the same. If the interest is to be compounded 
quarterly, when the rate is said to be 8% per annum, 2% 
should be used at each compounding, though it would amount 
to more than 8^ compounded annually. 

Sjxaxxiples. 

1. What is the compound interest and amount of $1000 
for 5 yrs. at 6% per annum, payable annually ? 

Ans, 8338.22 and $1338.22. 

2. What is the compound amount of $2200 for 3 yrs. 2 mo. 
12 d. at 6^ per annum, payable annually ? 

Ans, $2051.67. 
Note. — After having computed the compound amount for 
the number of entire intervals at the end of which the interest 
is payable or to be computed, compute the simple interest on 
that amount for any remaining time before the settlement. 

3. What is the compound interest of $1400 for 10 yrs. 8 
mo. at 8^ per annum, payable quarterly. 

Soluti(m.-^2.2d724U7 x 1400 = $3216.1423 = the comp. 
amount for 10 yrs. 6 mo., and $3216.1423 xl.01i-$1400= 
the comp. interest for 10 yrs. 8 mo. =$1859.024. 

4. If the population of a city containing 10,000 inhabitants 
should increase 10;g annually, what would it amoimt to in 10 
yeare? Ans, 25,937. 

5. If a farmer beginning with one bushel of wheat should 
BOW his entire crop each successive year, and the increase each 
year should be 1900|^ what would he have at the end of 5 
jean? Am. 3,200,00Q bushels. 
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6. If a banker's rate in loaning money is 12^ per annum, 
and he reloans all his capital every two months, what must 
have been the rate at simple interest to realize the same amount 
at the end of one year ? Ana, \2j%% nearly. 

What, at the end of two years ? Ana, 13jV/^ nearly. 

What, at the end of eight years ? Ans, 19 yV/^ nearly. 

What, at the end of fifteen years ? Ana. 33% nearly. 

What, at the end of twenty-five years ? Ana. 74% nearly. 

Art. 102. In compound interest, as in simple interest, the 
four quantities, viz., principal, time, rate per cent., and interest 
or amount, bear such a relation to each other as that when 
any three of them are given, the fourth may be found. Hence 
four cases arise. 

The principal, time, and rate being given, to find the com- 
pound interest and amount. 

This case has already been presented, but the rule may be 
expressed in a more concise form. 

KuLE. — Find from the table the amount of $l/or the given 
number of entire intervala, or timea of compounding , at the 
proper rate for each interval, and multiply it by the given 
principal. Taking thia product for a new principal, find the 
amount at aimple interest for any fractional interval, if any, 
remaining before settlement. Thia will be the compound 
amount, and the compound interest may be found by subtract- 
ing from it the given principal. 

CASE II. 

The compound interest or amount, the time and rate being 
given, to find the principal. 

KuLE. — Aaaume ?1 for the principal ; compute for the 
given time and rate ita compound intereat or compound amount, 
by which divide the given compound intereat or compound 
amount, obaerving alwaya to divide intereat by intereat and 
amount by amount. See Art. 97. 

For illustration of Preaent Worth see Art. 99. 
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Sjxazxxples. 

1. What sum, in 17 yrs., at 6;?, payable annually at com- 
pound interest, will amount to ?1009.79 ? Ans. $375. 

2. What sum, in 14 yrs., at 8^ payable semi-annually at 
compound interest, will amount to $10,795.34 ? Ans. $3600. 

3. What principal will yield $3251.50 compound interest 
in 6 yrs. 2 mo. at 7^i, payable semi-annually ? Ans, $6150. 

4. How much must a father, at the birth of his son, set 
apart for his benefit, so that with the interest at 7^, com- 
pounded scmi-annuaUy, it may amount to $10,000, when his 
son shall become 21 years of age ? Ans, $2357.79. 

5. What sum at 10;?, payable quarterly, will produce 
$7197.22, compound interest, in 3 yrs. 6 mo. 9 d. ? 

Ans. $17,280. 

6. What is the present worth of $50,000, due 50 yrs. hence^ 
at 9 per cent., payable annually ? Ans, $672.43. 

How much greater would bo the present worth at simple 
interest? 

C-A.SE III. 

The principal, time, and interest or amount being given, 
to find the rate. See Case IV. 

The principal, rate, and interest or amount being given, to 
find the time. 

For the last two cases we have the following general 
Rule. — Divide the given amount by the principal ; the 
quotient will be the compound amount of ^1 at the given rate 
for the required time or for the given time at the required rate. 
By reference to the table, the rate heading the column in which 
this quotient is found opposite the given time or number of in- 
tervals, will be the required rate; and the number in the left 
hand column opposite the quotient under the given rate toill be 
the required time or number of intervals. 

Sj X a zxx p 1 e s . 

1. At what rate will $7200 yield $12,665.02, compound in- 
tenst in 15 yrs. ? Ana. 7 per cent 
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2. At what rates will any sum of money double itself by 
compound interest in 8^ 10^ 15 yrs. payable semi-annually ? 

Ana. A\%y Z\%j 2^%y respectively. 

3. In what time will ^5428 amount to $27157.31 at 5%, 
payable annually ? Ana, 33 yrs. 

4. In what time will any sum of money triple itself by 
compound interest at 4^, 7%, 8%, 10^, payable quarterly ? 

Arts. 7 yrs., 4 yrs., 3 J yra, 3 yrs. nearly. 



PARTIAL PAYMENTS. 

Art. 103. When partial payments are made on mercantile 
accounts which are past due, and on notes running only for a 
year or lesSj it is customary to use the 

Compute the interest on the whole debt or obligation from 
the time it began to draw interest ^ and on each payment from 
the time it was made until the iim>e of settlements and deduct 
the amount of all the payments^ including interest, from the 
amount of the debt and interest. 

Note. — ^^Vhcn a partial payment is made on a note or obli- 
gation before it is due, no part is applied to the discharge of 
the interest, but the whole is used to reduce the principal in 
accordance with the above rule. 

$600. Cleveland, Nov. 18, 1856. 

Ninety days after date, I promise to pay to the order of 
William Penn six hundred dollars, with interest, value re- 
ceived. Walter Johnson. 

Indorsements.— Soy. 30, ?100 ; Dec. 10, $250 ; Dec. 20, 
?100 ; Jan. 2, $80. 

What was due at maturity ? 

$600, with interest for 93 days, amounts to $609.30 

$100, 

$250, 

$100, 

$80, 

Sum of payments, with their interest, $535.97 

Amount due at maturity, Feb. 19, 1857, $7a33 



cc 


(C 


" 81 


U 


ic 


" ?101.35 


iC 


cc 


" 71 


it 


« 


" 252.96 


iC 


tc 


" 61 


n 


u 


" 101.02 


a 


(C 


" 48 


a 


ic 


" 80.64 



INTEREST. 139 

The same result can be obtamed more easily by the use of 
the following 

MvUiply the amount due at firsts and the balance of the 
principal due after deducting each payment j by the number of 
days that elapse between the several payments^ add all the pro- 
dtictSj and divide the sum by 6000. The quotient will be the 
interest at 6 per cent. 

Taking the same example as above. 

»600 multiplied by 12= ^00 

»500 ' " " 10= 5000 

♦250 " « 10= 2500 

»150 " " 13= 1950 

t70 " « 48= 3360 

Sum = 20010 

Which, divided by 6000, gives for the interest due . $3.33 
This added to the balance of principal, gives . . $73.33 

When the principal does not draw interest, the last rule 
can not be used without some modification. 

When the time of the note or obligation is more than one 
year, the following rule has been adopted by tlie courts of 
most of the States, and by the Supreme Court of the United 
States, and may therefore be called the 

Abt. 104. Apply the payment in the first pla^e to the dis^ 
charge of the interest then due ; if the payment exceeds the in- 
teresty the surplus goes toward discharging the principal^ and 
the subsequent interest is to be computed on the balance q^ 
principal remaining due. 

If the payment be less than the interest^ the surplus of in- 
terest must not be taken to augment the principal ; but interest 
continues on the former principal until the period when the 
payments taken together equal or exceed the interest due, and 
then the surplus is to be applied toward discharging theprinci^ 
pal, and interest is to be computed on the balance as aforesaid. 

This rule requires that the payment should in all cases be 
applied to' the discharge of the interest first, then the principal 
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Ex. 1. For value received, I promise to pay to the order of 
C. D. Stratton $1650 on demand, with interest at 7%. 

J. 0. Sntder. 

Cleysland, 0^ May 20, 1856. 

Indorsements.— Sejpt 1, 1856, ?25 ; Oct 14, 1856, J150 ; 
Mar. 20, 1857, »45 ; July 5, 1857, ?300. 

What was the amount due Nov. 11, 1857 ? 
Solution. — Interest on $1650 from May 20, 
1856, to Sept. 1, 1856, 3 mo. 12 A, at 7^ per 

annum, >32.725 

The payment, $25, being less than the interest then 
due, neglecting the former work, find the interest 
on ?1650 from May 20, 1856, to Oct. 14, 1856, 

4 mo. 24 d. 46.20 

1650. 
Amount due, Oct. 14, 1856, .... 1696.20 

Sum of the two payments, ?25 and $150, to be 

deducted, 175. 

Balance due after the second payment, . . 1521.20 

Interest on $1521.20 from Oct. 14, 1856, to March 
20, 1857 ($46.14), being more than the payment 
made, find the interest on $1521.20 from Oct. 
14, 1856, to July 5, 1857, 8 mo. 21 d. . . 77.201 

1598.401 
Sum of the payments, $45 and $300, . . . 345. 

Balance due July 5, 1857, I253TM 

Interest on $1253.401 from July 5, 1857, to Nov. 

11, 1857, 4 mo. 6d., 30.708 

Balance due on settlement, Nov. 11, 1&57, . . $1284.109 

Note. — Frequently an estimate of the interest may be made 

mentally with sufl&cient accuracy to decide whether it be not 

more than the payment, whereby some labor may be saved. 

2. A note of $1200 is dated June 10, 1854, on which, 

Aug. 16, 1855, there was paid, . . $100 



Dec. 28, 1855, 








. 200 


June 2, 1856, 








25 


Dec. 29, 1856, 








25 


June 1, 1857, 








25 


Oct. 28, 1857, 








. 500 
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What is the amount due Dec. 10, 1857| the interest being 
6% ? Ana. 9551.347. 

3. BuiTALO, N. T., April 10, 1862. 

One year after date, I promise to pay to the order of James 

Johnson one thousand dollars, with interest, value received. 

Theodore Leland. 

Note. — ^The l^al rate of interest in New York is 7%. 

On the note were the following indorsements : 

Nov. 10, 1853, rec'd f 80.50 Jan. 10, 1855, rec'd $450.80 
July 5, 1854, " 100. Oct. 1, 1857, " 500. 

What remained due Jan. 1, 1858 ? Ana. $170,146. 

4. CmcAGO, Julj 15, 1854. 

9650. 

Two years from date, for value received, I promise to pay 
to the order of Peter Finney, six himdred and fifty dollars, 
with interest at 10{?, payable annually. Silas Warren. 

Mr. Warren paid on the above note, Sept. 15, 1856, $105 ; 
May 9, 1857, ?250. What amount was due Sept. 24, 1858 ? 

Note. — ^In cases like the last, the payments should bo ap- 
plied first to the discharge of the interest on the annual interesty 
then the anntuil interest, and finally the principal The in- 
terest on the principal, which has not yet become anntud in- 
teresty not bein^ due, should not be cancelled by payments 
except it be at me final settlement of the note. 

SokUion. 

FInt annual interest^ $65. 

Interest on same from Julj 15, 1885, to Sept 15, 1856, . '7.583 

Second annual interest, 65. 

Interest on same from Julj 16, 1856, to Sept 15, 1856, . 1.08 3 

$138,666 
First payment 105. 

33.666 
Interest on $33,666 from Sept 15, 1856, to Maj 9, 1857, . 2.188 

Original principal, 650. 

685.854 
Second payment^ 350. 

New principal, $435,854 

Interest on $650 from July 16, 1856, to May 9, 1857, 

not due at time of payment, .... $53,083 
Interest on $435,854 from May 9, to July 15, 7.990 

Third annual interest, T" 61.073 

Interest on same from July ,15, 1857, to Sept 24, 1858, . 7.278 

Fourth annual interest, 43.685 

Interest on same from July 15, 1858, to Sept 24, 1868, . .836 

Fifth annual interest, due at settlement, .... 8354 

Amoont doe Sept U, 1858, $666,979 
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Art. lOff. Another rule for appljrmg partial piayments is 
in use among many business men^ and has received the sanction 
of several l^al decisions. This rule, because it is used by 
merchants, has been styled 

Compvie the interest on the principal or original debt for 
one year, and add it to the principal. Find the interest also 
on the payments made during the year, if any, from the time 
they were made to the end of the year. Deduct the swn (f 
payments and interest from the amount of principal and in- 
terest for a new principal. Do the same for each succeeding 
year till the final settlement. 

Note. — ^It will be observed that this is applying the Ver- 
mont Bule to each separate year, banning with the date of 
the note, and making yearly rests. Sometimes these rests, or 
times of making a new principal in mercantile accounts, are 
made to come at the end of each civil year, sometimes once in 
six months, depending upon the custom of merchants in balanc- 
ing their accounts. Bankers for the same reason have been 
allowed to make quarterly rests, carrying forward a new prin- 
cipal every quarter, at the time of balancing the ledger. 

Ex. A note of $2000 is dated Feb. 1, 1850, on which were 
the following 

Indorsements.— 'KoTch 1, 1850,'$200; July 1, 1850, $300; 
Oct. 1, 1850, $500 ; July 1, 1851, $100 ; Oct. 1, 1852, $200 ; 
Jan. 1, 1853, $600. 

What was due July 1, 1853, the interest being 6% ? 



$2000 vqR amount, Feb. 1, 1851, to 
200 " " " " to 

300 " " " " to 

500 " " " " to 

Sum of payments and interest. 

New principal, .... 

$1088.50 will amount, Feb. 1, 1852, to 
100 " '^ " " to 

New principal, .... 



$2120 



$211 
310.50 
510 



. 1031.50 
, 1088.50 
. 1153.81 
103.50 
. 1050.31 

[Carried orer.] 
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«204 
C03 



1113.33 

807 

306.33 

313.99 



I 



[Bnoeht ot«r.] 

$1050.31 -will amount, Feb. 1, 1853, to 

200 " " " " to 

600 " " " " to 

Now principal, .... 

8306.33 will amount July 1, 1853, to 

Akt. 106. MfiRres OF THE Rdles for Partial Pat- 
ME^'Ts. — The metliiid of cOmjiuting interest when partial pay- 
ments have been made is a siibjoct that has given rise to much 
litigution. In many States the only law relating to it consists 
of decisions in particular cases, whidi, from the peculiar cir- 
cumstances, do not always clearly indicate a principle that may 
be applied justly to other casea. The aim in li^slative enact- 
ments appeara to have been twofold, to avoid usury and the 
taking of compound interest. Now all interest is in effect 
compounded when it is paid, since it allows the lender to loan 
again and draw interest on interest, while, if not paid, the debtor 
has the use of the interest money without paying interest. No 
court ever objected to a man's pajHog interest as often as he 
chose, and the statutes generally allow a collection of legal in- 
as often as was agreed upon by the parties in the original 
contract. They also allow a collection of simple interest upon 
|*Dy interest money after it becomea due, if not paid. They 
also allow compounding at the legal rate as often as the debtor 
chooses, provided that thij old obligation be cancelled and a 
iiew one given. Compound interest then is not of itseli illegal, 
it is only certain forms of iL 

The difficulty attending partial payments is in deciding 

Whether they eliall be applitni to tho debt of interest or prinei- 

If applied to the debt of principal, there is only simple 

terest ; if applied to the debt of interest, the practical effect 

that of compound interest. 

The Vermont Rule is the only one involving no compound 
iterest. The objection to that rule, when tho time is more 
iQ one year, may be seen in the fact that the payments may 
no greater than the interest du'j at the time of the payment, 
Btill if the payments are sufficiently frequent, and tbe note 
suf&dcDtly long, the entire debt of principal and inttreat 
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may be discharged, and the holder of the note become indebted 
to the debtor. (See Ex. 1, page 143.) Both the Mercantile and 
the United States Rules involve compound interest, the former 
compounding it once a jeo^Ty the latter as often as a payment is 
made which equals or exceeds the interest then due. When the 
payments occur at intervals of just one year, commencing with 
the date of the note, both rules give the same result. When they 
occur oftener than once a year, the Mercantile Eule is the more 
favorable to the debtor ; when more than a year intervenes, the 
United States Eule is the more favorable. The Vermont Rule 
is usually more favorable than either, for by that there is 
no compound interest, and all the payments draw interest 
By the use of the United States Rule an inducement is offered 
to defer payment as long as possible, and the longer payment 
be deferred, the greater the inducement to continue it. Sixict 
justice to all parties, in all cases, would be to have the interest 
on the whole debt, whether of principal or interest, compounded 
instantaneously. This method, though desirable, can not at 
present be made practicable. See Note, page 118. 

1. A holds an obligation against B for $1000, wnich has 
run 25 years at 6% interest. At the expiration of each year a 
payment of $60 was made. What is the amoimt due, as com- 
puted by each of the rules given above ? 

By the United States Rule, B owes A $1000. 
By the Mercantile Rule, B owes A $1000. 
By the Vermont Rule, A owes B $80. 

2. A note of $10000 runs 4 years at 8% interest, on which 
were made quarterly payments of $500. What was ihe amount 
due at the time of settlement ? 

By the Vermont Rule, $4000. 

By the Mercantile Rule, $4322.30. 

By the United States Rule, $4408.21. 
Note. — ^It will be observed that generally the result obtained 
by the Mercantile Rule will be intermediate between those ob- 
tained by the other two. 
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DIAGRAM 



SIMPLE, ANNUAL, 



COMPOUND INTEREST. 
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SIMPLE INTEREST. 

Art. 107. The relation between the principal, time, rate per 
cent., and interest, is exhibited to the eye in the diagram on the 
opposite page. Let the single line A (which for conyenience is 
separated from the diagram, but which should be considered 
as extending horizontally to the left from J5, C, -D, etc., re- 
spectively,) represent the principal ; the perpendicular line BQ 
represent time with its divisions into years, at the points (7, 2?, 
E, and F; and the horizontal lines Cff, 2?/, EK, FL, and OM 
the accrued simple interest at the expiration of each successive 
year. As no ratio can be expressed between time and money, 
area can represent nothing in the diagram. As rate per cent. 
is nothing but the ratio between the principal and interest, it 
can only be represented by the d^ee of divergence of the 
lines BO and BE, by which the lines CH, DI, EK, and FL 
shall bear a proper relation to the line A, If the rate be 10^ 
per annum, the line C7i3"must be yW or yV of the line Ay DI ^y, 
EK j\, and so on. The line BM represents nothing but a limit 
to the lines representing interest for any time on the line BO. 

A-{-CH, A-\-DIj A-\-EKy etc., represent the amount due 
each successive year at simple interest. 



Art.108. annual INTEREST. 

Simple and annual interest are the same for the first year. 
At this time in " annual interest," the accrued simple interest 
on the principal forms a new principal to draw simple interest 
till maturity. The same is true at the end of each following 
year. This increase of interest will be represented by the lines 
/i, Ks, Loy and Mi o. The rate being 10;?, /i must be yV of 
CE its principal; K:, = j\ of Cff+yV of NI=j\ of CE; 
L, = j\ of CE-\-j\ NI+j\ of 0^=yV of CE; and Jf, o = 
yV of CE-\- j\ of Nl-h t\ of 0K-\- yV of Pi= } 1 of CE=CE. 
It will be observed that the line jBi o is not a straight line, but 
composed of straight lines, the degree of divergence from the 
line BG being increased at the end of each year ; also that the 
numbers i, 3, «, i o, etc., are the sums of the several series 1 ; 
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1 + 1 + 3; i + a + a + », etc. ; and also that they expresB 

ft,tbe number of years that the smiple yearly interest of the jirin- 

Bpal must draw interest to equal the interest on all the aeveral 

moimta of annual interest. The line ab, though limited hy 

Etiie straight line t, 1 0, is still a correct representation of the 

■Interest due at the end of 4j years with amiual interest. 



Abt.109. compound INTEREST. 

Annual and compound interest are the same for two years. 

EFhen the interest which lias accrued on tlio first anauul interest 

%omes a part of the princii«l. In like luauner uU the iotercet 

At the end of each year becomes a part of the principal for the 

■ttestycar. The lino ■, c, d, 3, limits the horizontal lines re- 

mting compoimd interest after the first two years. It 

■should he separated from the line ^1 , at the point 3, a distance 

■equal to j'j of I,. At the point a, a distance equal to jC+yV 

liof £"(;. At the point 1 », equal to jrf+A oi Ld. 

Or, comparing simple interest with compound, the line B3 

must begin to diverge from the line BM &l the point II, and 

be separated from BM at the point /, a distance equal to yV 

otCH. At the point.?, equal tothe/,+t'if of iJi. .At the 

I point L, equal to Kc+j', of Be. At the point M, equal to 

WZd+x', of Fd. 



"PARTIAL PAYMENTS" ILLUSTRATED. 

Aht, 110. The Diagrama on the following pages illustrate 

Jthe difference in the principle of the three foregoing rules for 

t* Partial Payments." 

The problem used in each diagram is the following : 
A note for $1(KK) runs 4 yeara with interest at G%. 

iln 1 yr. from date a jiayment of . . . $50 is made. 

■In \\ yrs. from date a payment of . . 250 " 

■ In 2 yrs, from dute a payment of . . . 224 " 

■ In 2 yri. 8 mo. from date a payment of . 

D 2 yrs. 10 mo. from date a payment of. 
What waa due at maturity ? 



148 INTEREST. 

In the illaBtration, time is measured horiasontally by the 
distance between the perpendicular lines. 

The horizontal base line in each figure separates principal 
from interest^ the perpendicular lines above representing the 
former^ and those below the latter. The perpendicular lines 
above are limited by a horizontal line which is more or less re- 
moved from the base line, as the payments are applied to in- 
crease or decrease the principal Tbe perpendicular lines below, 
representing interest, are limited by a line always diverging 
firom the base line, the degree of divergence depending upon 
the rate per cent, and the size of the principal. When the 
entire interest i^ cancelled by any payment, the diverging line 
starts anew from the horizontal base line. The perpendiculaf 
distance between these two limiting lines at any time repre- 
sents the amount of principal and interest due at that time. 
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to compounding so much of the interest then due. Had the 
payments been more frequent, the amount due at maturity, by 
the United States Rule, would have been larger, as compared 
wi^h the other rules, than in the present instance. 

It is recommended to the pupil to study these diagrams till 
he becomes perfectly familiar with the reason why different 
rules give different results, and also to work other examples, 
drafting diagrams to correspond. With the use of proper 
mathematical instruments, tolerably accurate results may be 
obtained by drafting alone. Especially should the pupil notice 
that rate per cent is the ratio between the principal and in- 
terest, and is represented in the diagram by the d^ree of 
divergence. of the interest line from the horizontal base line. 
In the same diagram the less the principal, the less the diver- 
gence. 
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CURRENCY AND MONET. 

METALLIC CURRENCY. 

Abt. Ill* Barteb is simply exchanging one or more com- 
modities for others, as giving one bushel of wheat for two 
bushels of com. 

Monet is an instrument to facilitate exchanges, and, strictly 
speaking, should possess an intrinsic value equivalent to that 
for which it is exchanged. 

Various articles have at different times and by different 
nations been used for this purpose, as shells, leather, com, 
cattle, etc., but the precious metals, gold and silver, have been 
found to be most serviceable for the following reasons : 

1st They possess great value in small bulk. 

2d. Their value remains quite uniform, changing only by 
jdow degrees. 

3d. They can be used or hoarded without much wear or 
decay. 
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4th. The pieces can be united or Bubdivided withoot losa 
of value. 

5th. They are homogeneous in their structure, and easily 
ideutifled. 

Gold and silver, by being used as moneyj become (he stand- 
ard of reference for ex]ireB8ing the value of other coramoditicB. 
The price of a commodity ia usually its value expressed in the 
denominations of money. 

When jfrices or obligations in debit and credit and barter 
aiB thus expressed, and business transacted without the inter- 
vention of money, we have what ia called the " money of ac- 
qoujU." The denominations in the *' money of account" may 
be even different from tlie denominations of the money in cir- 
culation, and if the denominations of both bo the same, the 
values represented by them may be different. Still further, 
there may be a "money of account" where tliere is no money 
in actual use, in wliich ca.se (as to a certain extent in all cases) 
prices are only expressions showing the relative value of com- 
modities, and, like the tonus used in the measure of arcs and 
angles, are indeHnite until referred to other commodities, or to 
the same^coDtmodity of different amount. Gold and silver 
have an intdosJuffilTir, 'depending upon their cost of produc- 
tion and uses. They derive a value from their capiicity to 
&cilttat« exchanges, just as horses, mules, and railroads derive 
their value from facilitating transportation. Government can 
no more create a value to gold and silver than to sugar. It 
does, however, increase their value by coining them into pieces 
oonvenitint for use, and declaring them legal tender in payment 
of debt. Coini^ being only a certificate of value already es- 
in the metal, it is not necessarily the work of guvern- 

it, neither is 1(^1 tender a necessary element of even a 
metallic currency, as is seen in the coin£^ of copper and nickie. 
Coining gold and silver enhances their value in the same way 
that manufacturing steel enhances Uie value of the iron used, 
the brand of an official inspector renders certain articles 
;of merchandise more salable. Making gold and silver coins 
tender increases their value because it iacreases their 
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demand. For when other articles of value can not be naed 
in liquidating indebtedness^ these will always answer the 
purpose. 

Money, by being legal tender, becomes naturally a standard 
of value for other property. But money itself is not an invari- 
able measure of value, for the reason that its value, like that 
of other kinds of property, is affected by cost of production, 
supply, demand, etc. The debasement of coins by government 
is not here taken into the account. If gold alone were used as 
money and legal tender, its gradual change of value would be 
perceptible only as it caused an increase or decrease of prices. 
A diminution in value of gold would raise prices, and vice 
versa. But frequently gold and silver both are legal tender, as 
it was in the United States until A.D. 1853. In making both 
legal tender, it is necessary for government to establish their 
relative value. If the l^al relative value be the actual com- 
mercial relative value, then both will circulate equally well, 
except so far as convenience may dictate. But as both are 
constantly changing in their commercial value, while the legal 
relative value remains the same, the metal that has the greatest 
commercial value will be used to make foreign purchases, while 
the cheaper metal will remain at home. It is a general prin- 
ciple in currency, that if several different articles be allowed to 
circulate as money, the cheaper will displace the dearer. If a 
thousand silver dollars will pay a larger debt in a foreign coun- 
try than a hundred gold eagles, then silver will be shipped in 
payment. 

By making silver legal tender for small sums ordy, its legal 
relative value, or mint valuation, may be considerably higher 
than its commercial or marketable value, and, still the currency 
will not be burdened by its abundance, and gold will be re- 
tained for the reason that it will be demanded for the payment 
of those debts that are above the silver limit Whenever both 
are legal tender for any amount, there must be frequent neces- 
sity for government to change the legal or nominal value. In 
A.D. 1853, silver coins in the United States were made " legal 
Under for aU sums not exceeding five doUara/' and its nominal 
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■nlae waa made bo great that it is not probable there will be 
need of another change fur very many years, if ever. The same 
is true in England. 



PAPER CURRENCY. 

Akt. U2. Bank notes, certificates of deposit, checks, bills 
of exchange, etc., are in bnainess used as money, but are not 
money. They are represeiitaiivea of money when an eipiiva- 
leiit amount of gold and gilvor is lying idle, and the paper takes 
its place in the circulation. Otherwise, they are reprrsenta- 
tives of indebtedness merely, and the man who receives them in 
payment of any debt has only given up one claim for another 
which may perhaps be more available. Bank notes, actually 
reprcsentimj gold or silver in store, may be used with profit, 
for the reaaoa that the coin lying iu the vault is Bavcd from 
wear, and the inconvenience and risk attending the traiisfer of 
large sums nro to a great extent avoided. This is the case with 
the certificab.'S of dc-pouit that aro used by the associated banks 
in New York in settling their balances at the " clearing house." 
It haa been strongly advocated by some that a ''gold-note 
canrency" on such a basis might with many advantagea ho 
issued from the Sub-Treasury of the United States. Bullion 
bauks might also he formed that would furnish the same kind 
of currency. 

When gold or silver is received, it is an ultimate payment, 
for they are supposed to contain intrinsically an equivalent 
value. Tlio policy of a paper currency, beyond an actual specie 
baais, is a question upon which intelligent political economists 
disagree. The use of certificates of deposit, checks, bills of 
exchange, etc., greatly fecilitates the transaction of business 
and reducea the amount of metallic currency needed. To make 
them serviceable ami reliable, however, they elu^uld uot bo 
isaued as a basis of credit, or for procuring loans, but should 
arise from legitimate husioess transactions in which the draitn 
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has previoQslj become actually indebted for the amoimt of die 
biU. 

Sxaxnples relatins to Coins and liConey oT A^oooimt. 

1. If a pound of sugar be worth a half a peck of wheat, 
what would be the price in wheat of 50 lbs. of sugar ? 

Ans. 6i bushels. 

2. If a pound of sugar be worth 8 pounds of wheat or 10 
yards of tape, how much tape can be bought for a pmt of 
wheat, a bushel of wheaf weighing 60 lbs. ? Ans. lH yds. 

3. If an ounce of silver be worth 6400 ounces of iron, how 
many tons of iron can be bou^t with 3^ pounds of silver ? 

Ana. 8| tons. 

4. If the value of a bushel of wheat be represented by 1. 
what would be the value of 5 bush. 1 pk. 3 qts. ? 

Ans. 6ii. 

5. Before the federal currency was established by Congress 
in 1786, and indeed for some tune after, the denominations in 
the money of account in the United States colonies were 
pounds, shillings, and pence, as in England, while most of the 
coin in circulation consisted of Spanish silver dollars, their 
halves, quarters, and sixteenths. Owing to the scarcity of 
metallic currency, and the fact that the relative value of the 
money of account, compared with the silver dollar, had not been 
generally determined or agreed upon, remarkable fluctuations 
in the money of account arose, varying in different States, so 
that when it became necessary to fix their relative values, it 
was found that in the New England States £1 or 20 shillings 
=3 J Spanish dollars, while in New York and Ohio £l=only 
2 J Spanish dollars. How much below the New England 
standard was the money of account in Ohio ? Ans. 25^. 

6. Assuming the pound sterling of Old England to have 
been equal at that time to 4} Spanish dollars, as is stated by 
some, how much below that standard had the New England 
money of account depreciated ? Ans. 25%. 

7. Assuming the Spanish dollar to equal a oUar in fed^td 
currency, how much less in cents would an article cost in New 
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York whose prico was 7 shillings, than in New England where 
the price was fo. 6d. ? Ana. 20 1 cts. 

8. Paper currency frequently occasions great fluctuations in 
the money of account. Continental money, when first issued, 
was very nearly par with silver. In 1778 its depreciation was 
as 6 to 1, in 1780 as 30 to 1, in 1781 as 1000 to 1. The money 
of account would, however, soon cease to follow such extreme 
fluctuations, but would adopt some other standard. Assuming 
the paper currency of Chicago to have depreciated the money 
of accoimt 2% below that of New York city, how much more in 
New York funds would an article be worth in New York than in 
Chicago, the price in each place being $1000 ? Ans, $19,608. 

9. In 1837 the fineness of the silver dollar United States 
coin was changed from ^m\ to jf 7, but its weight, which was 
416 grains, was so changed that the amount of pure silver in 
the coin remained the same as before. What was the weight 
after the change ? Ana. 412^ grs. 

10. In 1853 the weight of the silver half-dollar was changed 
from 206 {^ grains to 192 grains, the fineness remaining the 
same, viz., /y. What is the value in new silver coin of the 
dollar coined before 1853 ? Ana. 107j J cts. 

11. From 1792 to 1834 the United States eagle weighed 
270 grs., and was \\ fine. Its weight was then reduced to 
258 grs., its fineness remaining the same. In 1837 the fineness 
was reduced to ^V, the weight remaining the same, since which 
there has been no change. What is the present value of an 
eagle coined previous to 1834 ? Ana. $10.65 !4f. 

12. Augustus Humbert, United States Assayer in Califor- 
nia, under a legal provision of 1850, has issued fifty dollar 
pieces of gold, purporting on their face to be 887 thousandths 
fine and weighing 1310 grains each. ARgnniinrr them to be of 
full fineness and weight, what is their value in United States 
gold coinage? Ana. $50.05ilf 

In the above examples no account is made of the alloy. 

13. If I take 20 lbs. of bullion of standard fineness to the 
mint to be coined, and pay a seigniorage of \%y what amount 
of money, in gold coin, should I receive ? Ana. $4442.79. 
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14. In A.D. 671 a pound sterling was equivalent to a 
pound Troy of silver. In the 14th century the same amount 
of silver was coined into £1 Ss.y and a pound of gold into £15. 
After successive debasements for ihe profit of kings, a pound 
of silver now makes £3 lis. 2d.y and a pound of gold makes 
£50 9s. 5c?. The average price of wheat in the 14th century 
was £1 for what now averages £2^. Prices of other staple 
commodities and wages have undergone a similar change. The 
conclusion is apparent, that though governments may depre- 
ciate the money of account, they can not force the sale of com- 
mon merchandise at much less than its vcUtte. Though they 
may change the conditions of l^al tender, so that 6 shillings 
worth of silver will pay a pound of debt, new contracts will 
recognize the change, and ultimately not be affected by it. 
Queen Elizabeth, using a pound of silver for coining £3 Ss. for 
England, put no more than that into £8 for Irelsmd* What 
ought to have been the price of flour in Ireland for what in 
England cost £1 ? Ans. £2 9tV shillings. 

15. James the Second manufactured four pennyworth of 
silver into £10, with which he paid off his soldiers. What per 
cent, of their just dues did they receive ? Ans. } per cent. 

16. Suppose an estate to have been left, centuries ago, for 
the support of the dean of a cathedral and four choristers, the 
income then being £300 per year, out of which he was to pay 
each chorister £30. If the debasement of current coin has 
raised rents 250^, and the increased supply of the precious 
metals raised it 150j^ more, how do the relative salaries of the 
dean and choristers compare with what they were evidently 
designed to be by the testator ? 

Ans. The dean should receive 6 times what a chorister re^ 
ceives, but actually receives 46 times as much. 
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BANES AND BANEINO-. 

Art. 113. Banks are of four kinds. Banks of Depositj 
Banks of Discount j Banks of Isstie, and Banks of Exchange. 
The first two and the last may be established by individuals or 
associations^ the other only by special authority from the State. 



BANKS OF DEPOSIT. 

Art. 114. Banks of Deposit are for the safe keeping of 
money. 

A special deposit is made when the identical money is to 
be returned to the depositor, the bank being responsible only 
for the safe keeping ; the loss, for instance, attending the failure 
of the banks whose notes are deposited being sustained by the 
depositor. In other cases, the bank or banker becomes in- 
debted to the depositor, the banker being allowed to use the 
money as he pleases, but obligating himself to pay the depositor 
the whole or any part of the amount due him whenever it is 
demanded, if demanded during business hours. The improba- 
bility that all the depositors of a bank will call for the entire 
balance of their account at the same time, renders it safe for 
the banker to use a portion of the funds thus entrusted to him, 
in loaning to those who need the money but for a short time, 
and may therefore be relied upon for prompt payment. The 
interest money thus received is the banker's compensation for 
keeping the accounts of his depositors. Sometimes interest is 
paid by the banker for the deposit, but, as a general rule, that 
this interest may be refunded, there is a strong temptation to 
loan too largo an amount " on call," or to seek largely paying 
investments, with doubtful securities, which is against the in- 
terest of both banker and depositor. 

When the depositor usually has a large balance with his 
banker, there is an implied obligation with the banker to give 
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such a customer or dealer the preference in " bank accommo- 
dation/' if ho offers equally good security. 

The advantages to a business man in keeping a bank ac- 
count are the following : 

1st. If he has an honest prudent banker^ his surplus funds 
are ordinarily safer than if kept by himself. 

2d. The settlement of bills with checks drawn upon bankers 
is not only more convenient, but there is less liability of error, 
and if errors do occur, the vouchers, which should always be 
preserved, will aid in detecting them. 

3d. He will lose less from counterfeit, broken, and uncur- 
rent money, and will be relieved from frequent charges of pay- 
ing out the same by throwing the responsibility upon his 
banker. 

4th. By depositing his Bills Receivable and Drafts, he 
avoids much trouble and risk attending then- collection. If by 
mistake, oversight, or neglect, drawers and endorsers are re- 
leased from liability, the banker, by assuming the collection, 
becomes responsible for the consequences. 

5th. It aids him in establishing his own credit, and learning 
the credit and responsibility of others with whom he wishes to 
do business. 

The Bank of Hamburg is exclusively a hanh of deposit y the 
silver in the vault always being equal to the amount of the 
deposits. This may be withdrawn at pleasure by the deposit- 
ors, but the business is mostly done by checks, which have the 
effect merely of transferring the credits from one account to 
another. The expenses of the bank are met by a small per- 
centage charged the depositors on the amount of business done. 1^ 
The currency of Hamburg being almost exclusively silver, ex- 
changes are greatly facilitated through the means of this insti- 
tution. 
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BANKS OF DISCOUNT. 

Art. llSii Banks of Discount arc closely connected with 
Banks of Deposit y and, indeed, they generally exist together in 
the same institution. Their object is the loaning of money, the 
discount being the interest taken in advance. The capital may 
belong to one individual, or to a company forming a copartner- 
ship, or to a corporation organized by authority of the State. 
The securities usually taken are endorsed names, stocks, bonds, 
and business paper. The primary object of banks of discount be- 
ing to grant temporary loans, where the business requires at some 
seasons more capital than can be profitably employed through 
the year, and to aid in preserving an equilibrium in such r^u- 
lar business as may be disturbed by irregularity of receipts and 
disbursements, it is unwise to depend upon such institutions 
for any portion of the permanent capital needed in business. 
Continued loans and renewals from a hank of deposit are very 
unreliable. For when the bank calls for payment to supply 
the withdrawal of deposits it will generally be found to be just 
the hardest time to pay. 



BANKS OF ISSUE. 

Abt. 116. Banks of Issue are those institutions that, by 
authority of the general government, put in circulation, to be 
used as money, their own notes, payable on demand in gold or 
silver coin. When payable at some future specified time, they 
are called post notes. Were banks of issue to retain in their 
vaults sufficient gold or silver to redeem all their circulating 
notes at once, there would be no profit to them from the circu- 
lation except so far as the notes should be lost or destroyed, 
and never presented for redemption, which has been found to 
amount, extraordinary losses excepted, to about one tenth of 
one per cent, per annum. If, on the other hand, they were 
loaned as money, and no actual capital kept idle to redeem 
them, the banker would receive the same revenue, until their 
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redemption, as he would from an equivalent amount of capital 
furnished him in gold and silver. In short, his credit would at 
all times afiford him as muoh working capital as his notes in 
circulation amoimt to. 

The value of bank notes as currency depends upon the ease 
' and certainty with which they may be converted into gold or 
silver coin. Hence the importance of rigid restrictions being 
imposed by government to insure a prompt and certain re- 
demption. Without these the field is open to frauds, limited 
only by the intelligence and forbearance of the community. 

The paper currency of our country is furnished by twenty- 
B0fBO different States, each imder somewhat different laws and 
r^ulations. In general, they can be classified under three dif- 
ferent systems, a specie basiSy a safety fundj and the ^^Jree 
hankinrf* principle. 

The specie hoMs requires a part, or all its capital, to be paid 
in coin, limits the amount of circulation in proportion to its 
capital paid in, and makes the assets of the bank, with per- 
haps the individual liability of the stockholders, furnish the 
means to redeem the circulating notes. 

The ^^ safety fund" system requires each of several banks to 
deposit, with a State officer or Board of Control, a certain per- 
centage of its capital or circulation, which shall be safely in- 
vested as a " bank fund" to redeem the notes of any insolvent 
bank that may have contributed its due proportion for this 
purpose. 

In "/ree hanking" the circulating notes are secured by State 
stocks, to at least an equivalent amount at their marketable 
value. The stocks are deposited with an officer of State, for 
which lie issues registered blank notes. These, when signed, 
are used as money by the banker, while he receives at the same 
time, the interest on the stocks deposited. If the bank fails 
to redeem, the stocks are sold, and the proceeds applied to the 
redemption. 
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BANKS OF EXCHANGE. 

Art. 117. Nearly all banks are Bants of Exchange, thoir 
legitimate busiuess being the haying and selling of drafts, by 
vhich remittances and BCttlementa of debt at distant places 
are made without the tranamiesion of money. The operation 
of this department of banking will be more full explainetl un- 
der the subject of " Exchange." Those bankers who deal 
exclusively in buying and selling gold, silver, and bank-notes, 
are called "b^rokera" or "money brokers." 



I EXCHANGE. 

Abt. 118. When a purchase is made a s^tJB&ctory equiTa- 
lent is rendered by the purchaser in various ways. It may be 
Ijy labor or services, or Le may give other commodities in ex- 
■ change, which last transaction is called barter. He may give 
I gold and silver, which are also commodities of an equivalent 
value, but called money, because they are serviceable mainly 
in making other purchases, thereby facilitating several trans- 
sctions in barter. Frequently, however, no eqtiivalent is ren- 
dered ; but an obligation merely on the part of the purchaser 
for a fixed amount is recognized by both purchaser and seller. 
This constitutes ikit on the part of the purchaser, and credit 
I on the part of the seller, and is expressed in the denominations 
r tho " money of account." If now the debtor gives o torit- 
<i obligation to poy, in the form of a doe hill or provnssory 
Pnote, this evidence t-f c!x*dit with tho holder may he transferred 
8 other propi.Tty, and another become the creditor. In book- 
icping, the account with tho seller is closed, and " Bills Pay- 
K'ftble" receives the credit. Instead of giving his own promissory 
litotc, he may tise those which ho himself has received in the 
lame way ; as for example, hank notes which were issned ex- 
for this land of circulation. When bank-notes, or 
rtiScatcs of deposit, are held aa evidence of debt against a 
, the debt ia collected by the return of these to the bank 
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If it be an account current, and kept hj sl ptias-booky it is sub- 
ject to drafts or checks. 

The facility with which business is transacted by means of 
drafts or other paper substitutes, for money, has given to the 
term Exchange a technical use, and now signifies the method 
of making payments at distant places by the use of Drafts or 
Bills of Exchange^ without the transmission of money. The 
business is usually transacted through bankers, who buy the 
credits payable in distant places, and sell to those having pay- 
ments to make in those places. 

To illustrate, suppose the pork dealers of Cincinnati to send 
their pork to New York for sale, and receive therefor gold, 
which is returned to them by express. Suppose also the dry- 
goods' merchants of New York to send their goods to Cin- 
cinnati for sale, and receive therefor gold, which is returned to 
them by express. If the pork purchasers in New York had 
paid the dry-goods' merchants there, and the dry-goods' pur- 
chasers in Cincinnati had paid the pork dealers there, the whole 
business might have been closed without the risk and expense 
of transmitting gold either way. This would be done by the 
pork sellers drawing drafts or orders on the pork buyers, in 
favor of the dry-goods' buyers, who, having paid for these drafts, 
would forward them to the dry-goods' sellers in payment of 
their purchase. These drafts being presented to the pork buy- 
ers would be cashed, and thereby the debts arising in both 
cities liquidated without the transmission of any money. In 
making this system general, to include all kinds of trade in 
many different places, it would frequently be very difficult 
for those having bills of exchange to sell to find buyers, and 
vice versa. An exchange broker, or bank of exchange, will 
obviate this difficulty. They bring the buyers and sellers 
together, by buying bills with their own capital, and sending 
them forward for credit, then selling their own drafts drawn 
against this credit, in amounts to suit purchasers. If between 
any two places the amount of bills bought equal those sold, 
then no gold need be transmitted, and the difference between 
the buying and selling rate would be the commission charged 
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by the broker for his services, use of his capital, and risk in 
buying such drafts as woald not be honored. 



PAR OP EXCHANOE. 

Art. 110. To understand the quotations of premium or 
discount in exchange, it is necessary to consider the currencies 
of the different places. Supposing gold, as a metal, to be so 
distributed as to have in all places a uniform intrinsic valucy 
and gold coin to be the only currency, the true par of ex- 
change between two countries is the exact equivalent of gold in 
the standard coin of one country compared with the gold in 
the coin of the other. If, however, gold is the standard of cur- 
rency in one country, and silver in the other, the relative in- 
trinsic values must be compared. This need be computed only 
when Iho coins and money of accoimt in the two countries are 
diflferent. Comparing the sovereign of England with the half 
eagle of America, for instance, wo find the sovereign to weigh 
123.3 grains, but only 916 1 thousandths of it pure gold. The 
half eagle weighs 129 grains and 900 thousandths pure gold. 
If we reduce the fineness of the sovereign to that of the half 
eagle, without changing its value, it must weigh 125 rVA 
grains. In this estimate the alloy is reckoned of no value. 
To ascertain the true equivalent we have this simple propor- 
tion, 129 grams : 125.583 grains : : $5 : $48675. 

As the weight and fineness of the sovereigns coined previously 
to the present re^ were somewhat less than the value, as de- 
rived above, the aveij|ge value, as fixed by our mint, is $4.84. 
A new Victoria sovereign, however, is worth $4.86 f. A pound 
sterling (£) is a denomination in the money of a^ccouiit only ; 
the sovereign is a coin of an equivalent value. It follows from 
the above that exchange on London is par when a bill for 
£100 can be bought for $486.75 in American gold. 

The common quotations are based upon a purely nominal 
value of the pound sterling, viz. : $444^, for that is not now 
iti value in any other sense. 
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True value of the pound Bterliug, « . $4.8675 

Nominal " " ... 4.4444+ 

Difference=9|^ (nearly) of the nominal par, . .4230 
When the qiu)tation8 are 109j^, sterling exchange is really 
at par ; when 110^, it is at a premium ; when 109^, it b at a 
discount. Quotations are generally made on sterling bills 
drawn at 60 days' sight. As the cost of transmitting gold, in- 
cluding insurance, is about equal to the interest on the bill for 
60 days, the time for the passage of both being the same, re- 
mittances often are made in these time drafts, for which the 
same is paid as for sovereigns of equivalent amount 



RULE FOR COMPTTTINO STERLING 

EXCHANG-E. 

Art. 120. To $40 add the premium on $40, ai the quoted 
rate. By this sum multiply the amount of sterling exchange 
eocpressed in pounds^ and divide the product by 9. The quo- 
tient vnll he the value in dollars. 

Sxaxnple. 

What will a bill for £224 5s. 6d. cost in New York when 
jsterling exchange is par, quoted at 109^^ or 9^% premium P 

je224 5s.^6d. 40 

43.8 9i^= aSO 

179.2 43.80 

672 
896 
10.95 ^ 

1.095 



9 )9823.245 
91091.47 Ans. 

By comparing French coin with that of the United States, 
we find 20 francs Louis Napoleon equal to $3.84, or one dollar 
in gold equal to 5 francs and 21 centimes nearly, or 5|Vt 
francs. The quotations of Paris exchange are usually made 
in this way, without involving percentage. If a bill of ex- 



X 
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change for more than 521 francs can be bought for 9100, Paris 
exchange is at a discount ; if less, it is at a premium, and the 
quotations express the number of francs that can be thus 
bought. 

The sum mentioned in a bill of exchange on a foreign 
country is usually expressed in the denominations of the money 
of account in the place where it is made payable. Computa- 
tions in foreign exchange therefore require the use of tables of 
foreign money, including the comparative values of the coins 
<Hr cunencies in those countries. 



NOMINAL EXCHANQE. 

Art. 121. In the United States, though the money of ac- 
count be nominally the same, yet owing to the character of 
the paper money in circulation, the currencies, and hence the 
moneys of account of different states and cities, are essentially 
different. The relative value of paper money, as stated here- 
tofore, depends upon the risk and cost of converting it into 
coin. 

If, for example, in Buffalo, it costs i% to convert the usual 
paper currency into coin, the true par of exchange between 
that city and New York (where coin only, or its equivalent, is 
current) would be expressed by the nominal rate of fjg pre- 
mium, in favor of New York. For the same reason the cur- 
rency of Chicago being redeemable in coin at still greater cost, 
exchange on New York may actually be at par when the nomi- 
nal rate is 2^i premium. This 2% no more expresses the actual 
premium than does the 9^% the actual premium of exchange 
on London. It is really the premium of New York currency 
over Chicago currency. The true value of the denominations 
in our money of account is represented by coin only, being 
established by the law regulating legal tender. Practically, 
however, by the use of a depreciated local currency, the money 
of account for that place is equally depreciated. Thus, goods 
bought in New York for $100, when sold in Chicago for |100 
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9,TQ sold for less than their cost^ counting transportation and 
insurance nothing. Prices, however, will tend to appreciaie 
as the value of the currency depredateSy so that the apparent 
loss by an unfavorable nominal exchange is, in general, compen- 
sated by increased prices. Inasmuch as incretising the supply 
of even a metallic currency depreciates its relative value, the 
nominal exchange between two places, using the same kind of 
currency, with the same mint standard, will be in favor of the 
place having the smallest amount of currency in proportion to 
its business wants, and therefore having the least depreciation. 
The nominal exchange is then measured by the excess of the 
market price of bullion above the mint price, and is, so far, 
unfavorable. A depreciation of metallic currency which affects 
the nominal exchange may also be occasioned by abrasion or 
wear of circulation, or by making only one of two metals l^al 
tender where the other is in general circulation. It will be 
observed that, although this "exchange," which is merely nom- 
inal, almost universally enters into the quotations of exchange, 
between different countries, it belongs rather to the exchange 
of currencies in the same country, and expresses the difference 
between the current and the standard moneys of that place. 

Agio, meaning " difference," is the proper term to express 
this nominal exchange when considered alone. In the United 
States the expense of sending coin to and from New York, by 
the modern express companies, being so trifling, the premium 
on New York exchange must always be very nearly the same 
as on coin. The fluctuations in the nominal rate of exchange, 
or agio, where a depreciated paper currency is used, will be 
much greater than if the currency were coin or its equivalent, 
for the reason that the depreciation will be more variable. 
Sometimes the scarcity of such currency, compared with busi- 
ness wants, raises its current value temporarily to nearly par 
with coin. Just so far the nominal exchange disappears. In 
Bank notes that can be converted into coin at less expense 
than the usual local currency are, for that place, at a pre- 
mium. Those costing more are at a discount, and are called 
"tincurrevt Indeed, thes^ notes, when removed from their 
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native habitation, resemble bills of exchange on the places 
where they are redeemed, and are bought and sold at nearly 
the same rates as exchange. 



COURSE OF EXCHANGE. 

Abt. 122. Having ascertained the jxir of exchange, we have 
a basis for computation. The nominal exchange modifies that 
computation, by showing the relative value of the metallic 
currency affected by scarcity and abundance or abrasion, and 
also the depreciation arising from the use of a paper currency 
not equivalent to coin, though bearing the same denomination 
in ihe money oi account. 

The course of exchange relates to the relative supply and 
demand for bills, or the relative amount of indebtedness be- 
tween different countries or cities. If the debts and credits 
between two countries are equal, the real exchange is at par, 
if unequal it will fluctuate with the inequality. If New York 
owes London more than London owes New York, bills on Lon- 
don will be at a premium. The range of this course of ex- 
change will be limited by the expense of transmitting coin or 
bullion, and the premium cannot for a long time exceed that 
expense. The current^ or computed rate of exchange, includes 
both the real and nominal exchange, taking the true par for a 
basis. Within the United States it is reckoned by percentage. 
Between the United States and England it is reckoned also by 
percentage, but the true par is at a premiimi above an assumed 
fictitious par. So that an advance in quotation from 109 to 
110 is not really 1%^ that is, one on a hundred, but less, it 
being only 1 on 109^. 

With other countries the current exchange is generally ex- 
pressed by equivalents, thus $1=5 francs 15 centimes, 1 marc 
banco=35^ cts. If the depreciation of Chicago currency be 
l%j and the real exchange on New York \% premium, the 
current rate will be the sum of the nominal and real, viz. : 
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iifi premium. If, however, the real exchange be {^ in &v0r 
of Chicago, the current rate will be equal to the difference or 
1^ premium. 

The equilibrium in the course of exchange is only to a small 
extent restored by the shipment of coin or bullion, for the rea-. 
son that almost always other articles of merchandise can be 
shipped with more profit, gold and silver bearing a nearly uni- 
form value among all civilized nations. When, however, new 
productive mines are opened and worked, the metals depreciate 
in value in the mining country, in which case they become 
profitable articles of export to non-producing countries, until 
the depreciation becomes general. The unequal depreciation 
occasions a variation in the nominal exchange before the coin 
or bullion is shipped. The transfer of the metal would a£fect 
the real exchange^ because it either pays or creates a debt. 

\ 



"BALANCE OF TRADE." 

Art. 123, If a country, in her trade with other nations, 
buys more than she sells, so as to incur a debt, the payments 
of which, in bullion or coin, would reduce the amount of 
metallic currency below her proper proportion, as compared 
with the supply in other nations, she is said to " over- trade," 
and the " balance of trade" is against her. If the reverse be 
true, the balance of trade is in her favor. Some restrict the 
t^rm " balance of trade" to the exchange of commodities other 
than gold or silver. But why should not gold be considered a 
staple article of export from California and Australia, as iron 
is from Sweden or lumber from Maine ? It is not proposed 
hero to discuss this subject in its bearing upon the prosperity^ 
of a country, but merely to offer a few suggestions to the 
student, in its relation to the subject of exchange. It is rathei 
the balance of payments between separate countries, and the 
mode of estimating the amount, the direction, and means of 
liquidating it, that he should consider here. 1st. Although 
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the direct commerce between two separate nations may be very 
unequal^ yet the total amount of importations to any country 
are for the most part paid for by its exportations, through the 
agency of bills of exchange, drawn against the latter, and 
transmitted to other countries in payment of the former. 
Sometimes it is c£fected by a succession of bills drawn by 
bankers through intermediate points, or a more circuitous 
route, which gives rise to Circular Exchange and an Arbitra- 
tion of Exchange. For example, a merchant in New York 
may remit to Hamburg by buying first a bill on Paris, and 
then by his agent another on London, and there a bill on Ham- 
burg. Bemittances to remote points are more frequently made 
by bankers' bills drawn on some commercial center, where 
other bankers are accustomed to keep an account, so that they 
may be easily negotiated, making the place thereby a kind of 
clearing-house. Thus, London has been styled " the clearing- 
house of the world." Nearly all our foreign trade is settled 
through England and France. In like manner, remittances 
between inland towns in the United States are made in drafts 
on New York. The course of exchange between London and 
New York does not arise alone from the commerce between 
the two cities, but from all that commerce that is settled for 
through those places. Thus, if we pay for our importations 
of tea with bills on London, our balance of payments with 
London is affected the same as if the tea came directly from 
London: 

2d. So far as the commerce of any country is carried on by 
its own capital and labor, a large share of the excess of imports 
over the exports arises from the profit of the trade, which does 
not increase the balance of payments. If, for example, an 
American vessel leaves New York for Liverpool, with a cargo 
of wheat, valued at 910,000, which is sold there for $12,000, 
and that amount invested in manufactured goods, and taken 
to China and sold for 915,000, and that amount, with $5,000 
cash invested in tea, which is brought home to New York, it 
is evident that, fiom that transaction, the importations exceed 
the exportations 9^0,000; one half of which represents the 
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gross profit for the round trip, not including the enhanced Talue 
of the tea by being transported from China to New York. 

3d. So far as foreign vessels, sustained by foreign capital 
and labor, transport our exports and imports, the di£fere9ce 
between the two, as valued at our own ports, will show the 
balance of payments. 

4th. Goods lost at sea have been entered at the Custom 
House whence they cleared as exports. But if the loss is sus- 
tained by the exporting country, they pay for nothing abroad, 
and foreign exchange is a£fected no more than if destroyed 
before shipment. If the loss be sustained by the country 
whither they were bound, exchange is a£fected the same as if 
they had reached their destination. 

5th. When capitalists emigrate from one coimtry to another, 
so far as they carry their capital, either in coin or goods, uoUh 
them, the real exchange is not materially a£fected ; but if they 
remove their capital through the agency of certificates of de- 
posit, letters of credit, of their own bills of exchange, it becomes 
a debt of one country to the other, which, in the end, is gener- 
ally paid in merchandise rather then money. This fact often 
affects sensibly the course of exchange between the east and 
west of the United States. 

6th. The negotiation of bonds, stocks, and other loans in 
a foreign country creates a debt against that country, which, 
though nominally for money, is generally paid in merchandise. 
After this debt is paid, though the bonds are truly the evi- 
dence of debt against the country that issued them, yet, with 
the exception of the payment of the interest, the balance of 
pajrments and course of exchange are not affected till the ma- 
turity of the bonds. 

7th. An excess of imports over exports, as shown by the 
Custom House returns, by no means prove that a country is 
in debt. Indeed, it is clear from what has been stated, that 
with every nation engaged in the carrying trade the imports 
will generally exceed the exports, and, so far as the latter pay 
for the former, the greater the excess the more profitable the 
commerce. 
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The fiuctuaJtiona in the rate of exchange depend upon a 
yariety of conditions, a few only of which have here been 
notic^. They cannot, to any great extent, be controlled by 
an arbitrary decree of bankers or merchants. Excepting when 
disturbed by a panic, or an unusual distrust in the credit of 
those who draw or accept bills of exchange, which gives it a 
fictitious value, the current rate represents the actual resultant 
of aU the movements in trade and currency, whether traceable 
or not, and is, therefore, if properly analyzed, a better test of 
the condition of accounts between different countries and cities 
than any estimate that can be made, independent of it, based 
upon exports and imports and other Custom House data. 

To understand the current rate^ however, requires, as stated 
before, a thorough knowledge both of the par of exchange and 
the nominal rate, for frequently the fluctuations in the cur- 
rent rate are wholly due to the fluctuations in the nominal 
rate, which latter depends entirely upon the relative condition 
of the currency. 
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Abt, 124. To exhibit the truth of the foregoing principles, 
a few statistics have been compiled from reliable authorities. 

Total imports to the United States, includ- 
ing bullion and specie, from 1790 to 
1857, inclusive, .... ?7,658,722,496 

Total exports for the same time, . . 6^860,004,549 
Excess of imports for 68 yrs. ending 1857, ~798,717,947 
" " 7 " " 36,363,971 

" " 30 " 1850, 250,438,055 

" " 31 " 1820, 511,915,921 

The valuation of imports, as obtained from Custom House 
returns, owing to the ad valorem system of tariff, is, below 
their cost, generally estimated to average even 10^. It will be 
observed that allowing an undervalution of 1% wiU increase 
the excess of imports about 10^. 
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Excess of imparts of bullion and spede for 
30 years ending 1850, before the supply of 
gold from Calilomia, . . , • 

Excess of exports of bullion and specie for 7 
years ending 1857, 



969.995.789 
269.797.168 



From 1790 to 1820 the imports, including bullion and 
specie, exceeded the exports, each year except jbi 1811 and 1813. 
From 1821 to 1857 the imports exceeded the exports each year 
except in 1821-5-7, 1830, 1840-2-3-4-7, 1851-fr-6-7. 

Total amount of public and corporation debt held 
in foreim coimtries against the United States 
in the form of bonds, stocks, &c., is generally 
estimated at, . . . . $300,000,000 

On which there is probably paid an annual divi- 
dend of about, 20,000,000 

The average current rate of exchange on England at New 
York, for No. I bankers' bills, as quot^ on the first of each 
month was, for — 
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It will be perceived that the average rate of sterling ex- 
change at New York, for the twenty years ending 1850, was 
1% below par, or 1% in favor of New York ; while, for the 
seven years following, it was above par, or in favor of England. 

Of the $300,000,000 of gold deposited at the Mint and 
branches, and Assay Office at New York, for the six years ending 
1855, about 94^ per cent, was produced by California. 

In San Francisco sight exchange on New York averages 
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about Sfi premium, the currencies of both places having a 
metallic basis. 

If we put 900 new sovereigns and 900 new shillings into 
average ordinary circulation, in 12 months time the former 
will be worth about 899 and the latter about 894. 

In London, previous to the re-coinage in 1774, exchange 
was uniformly about 2% in favor of Paris, owing to the fact 
that the old coinage, by wear, had sunk below its standard 
weight about 2%, while the coinage of France was not thus de- 
graded. As soon as the new coinage took the place of the old, 
exchange became par. Before the re-coinage, in the reign of 
William III, owing to the wear and clipping of the silver 
coins, the nominal exchange between England and Holland 
was 25^ against England, while at the lame time the real ex- 
diange was in her favor, as was shown upon the issue of the 
new coins. 



EXAMPLES RELATING TO EXCHANOE. 

Art. 125. 1. What is the cost of a draft on New York 
for $1250, the rate of exchange being^l^^ premium ? 

Ans. $1268.75. 

2. What must be the face of a draft to cost $1000, at { 
per cent premium ? Ans. $993.79. 

Bemark. — ^For a strictly accurate solution assume, say $1, 
for the &ce, and find Us cost, then by it divide the given cost. 
Oustom, however, allows, for small sums, the percentage to be 
computed on the cost instead of the face. By that rule the 
answer to the last question would be $993.75. The ap- 
proximation may be brought nearer by adding the premium 
on the premium, which,' in this case, is {% of $6.25= $0.04 
nearly. 

3. What would be the proceeds of $4000 invested in ex- 
change on New Orleans, at a premium of \% ? 

\% of $4000=920, and \% of $20=$0.10. ^ 
$40OO.$2O-h$O.lO=$398O.lO, Ans. 
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If the rate had. been i% diBCoont we should have had 
$4000+$20+$0.10=$4020.10. 

4. What must be paid in New York for a draft on London 
for £1374 58. 9rf., at 10^ premium ? An8. $6718.74 

5. What amount of sterling exchange can be bought for 
$3122.25 the premium being 9j^ ? Ans. J&64D Is. II Jet 

Find by the rule thQ cost of £1^ by which divide the given 
cost. 

6. What will a draft on Paris for 12144.5 fix». cost if 
$1=5.35 frcs. ? Ana. $2270. 

7. What will be the cost, at Milwaulde, of a bill on Lon- 
don for £1500, the quotation at New York being 110, the agio 
of Milwaukie current funds being 2% discount compared with 
those of New York, ind the real exchange, or course of ex- 
change, being i% in favor of New York ? Ans. $7498.33. 

8. New York quotations of Paris exchange being 6.18 froa, 
and the agio of Cincinnati current funds being ^% discount 
compared with United States coin, what will a bill of 1000 
frcs. cost at Cincinnati, if the purchaser buys coin and sends 
by express, at a charge of $1.50 per thousand dollars, and 
buys the exchange in New York through a broker whose 
charges are i% for commission ? Ans. $195.75. 

9. The money of account in Hamburg is of two kinds, each 
reckoned in marcs or marks, viz : marks banco and marks 
current The former is the account kept at the bank where 
specie or bullion is deposited, and is generally the standard of 
reference in quotations of exchange. The latter is current in 
business,. and is much depreciated, the agio of the two accounts 
being subject to slight variations. The par of exchange be- 
tween Hamburg and London is 1 mark banco =1«. 5|cl. As- 
suming £1=$486 J, what is the par of exchange between Ham- 
burg and New York ? Ans. 1 mark banco=35j cts. nearly. 

10. Assuming the quotations of 109^ on London and 35jt 
on Hamburg to represent the par of exchange, as they do very 
nearly, how much per cent, higher is Hamburg exchange than 
sterling exchange, when the quotations are 110 and 36. 

Ans. .951^^ 
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11. Assuming the mark cmrent at Is. 2d. sterling, what is 
the agio between the two moneys of account at Hamburg ? 

Ans. The mark banco would be 25;^ premium. 
It usually varies from 20 to 26^ premium. 

12. What would be the cost, at Chicago, of a bill on Ham- 
burg for 10,000 marks banco, the banker in Cliicago drawing 
direct, at New York quotations (37 cts. per mark), adding the 
current rate of exchange on New York (l^^g premium), and 
1^ commission ? Ans. $3792.50. 

13. If the agio between New England paper currency and 
ooin be ifi, and between IlUnois currency and coin 2^, what 
would it be if both circulated in equal proportions ? 

Ans. H%. 

14. If the currency in circulation in Cincinnati have an 
agio of i% compared with United States coin, what would be 
the ultimate efkct of making Illinois currency '^ bankable" if 
its agio is 2%. 

Ans. It would drive from circulation everything but Illi- 
nois currency or its equivalent, and depreciate the money of 
aooonnt li%. 

15. A banker in New York sends 1000 eagles to London, 
at a cost for freight and insurance of |^, which is paid in New 
Yoik, and receives credit at the rate of £3 16a. 2d. per os., 
and 3% per annum interest on the account. At the same time 
he sells a 60 days' si^t bill drawn against the proceeds of the 
coin and the accrued interest, at the rate of 110^^. Suppose 
die bill to be accepted on the day of the credit, and payable 
witiiout grace, what profit does the banker receive in the trans- 
action. Ans. $28.20. 

16. At one time the laws of Spain rigidly restrained the ex- 
portation of the precious metals from that country, still they 
were 6ecretly exported at a risk of about 2^. What, then, 
was the nominal exchange between that and other countries 
having a free-trade in bulUon, arising from the depreciation 
occasioned by relative excess ? Ans. About 2% against Spain. 

17. If from the large increase of California gold, or exces- 
nve paper issues in the United States, the nominal exchange 
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between England and the United States should be 2^ in fiivor 
of England, what should be the quotations of sterling ex- 
change, other things being equal, to represent the balance of 
payments in equilibrium ? Ana. llli^ 

18. If the nominal exchange, at London, on Hambuig, be 
16 1^ discount, what would a London merchant make for his 
net profit, the cost of transportion, insurance, &c., being 5^ on 
the purchase price, and payable at London, if he sells in Ham- 
burg for £12,000 what cost in London £10,000 ? 

Ana. He would lose £500. 

19. If the currencies of England and the United States 
were in due proportion in amount compared with business 
wants, what would be the effect upon the " movement" of 
the precious metal between the two countries, if the United 
States should add to its currency a large issue of paper money 
or gold coinage, thereby raising prices and depreciating tibe 
relative value of money ? 

20. Why is any country better able to sustain an increase 
of importations compared with the exportations, when it arises 
from an excess of specie currency, than when it arises from an 
excess of paper currency ? 

Ans. Because nothing but metal will pay the balance, and 
in the one case we can afford to part with it, while in the other 
we cannot. 

21. Suppose the circulating medium in San Francisco to be 
depreciated below the currency of New York |^ in consequence 
of imperfect coinage, and the expense of transportation, includ- 
ing risk, be i% more, and the broker's commission in New 
York be i%, what does an exchange broker or gold exporter 
in San Francisco make, if he sells sight drafts on New York 
for 3^ premium, and to make his exchange he is obliged to 
ship gold ? Ans. 1 Jji. 

22. If a wheat merchant in Toledo buys wheat at $1.00 
per bushel, and sends it to Buffalo for sale at $l.Q2j^ per 
bushel, the cost for transportation, insurance, and corrmiission 
being 1}^, what per cent, profit does he make, if, in view of the 
difference in value, or agio, of the currencies of the two places. 
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he is able to negotiate at i^ premium the draf ta drawn against 
tho proceeds of the sale ? jina, l;-^. 

Remark. — In the last example tLe rates were made to cor- 
respond with those of the 21st, to show more clearly (o the 
pupil that in general the same laws govern the movement of 
gold in large qtumtitles as regulate the movements of wheat, 

23. During lie year ending June 30, 1857, our exports, in- 
cluding specie, to England, exceeded our imports from Euglrmd 
?54,21G,623; but in our trade with Cuba, Brazil, China, 
nnd France, oiu- imports exceeded our exports, as follows : 
Cuba, 530,319,658 ; Brazil, 815,915,526 ; China, $3,961,802 ; 
France, ?0,553,84O. During the same time onr total excess 
of exi>orta of specie was ?56,675,123, of which 846,821,211 
went to England, and wo will suppose, for this example and 

t]tte one follon-ing, that the balance of excess went, in equal 
mounts, to the other four countries. Why did the specie go 
> England, when we were not in debt to her, and how was 

l!«nr debt to the other conntriea probably settled ? 

24. First, Suppose the last example to represent our entire 
Efcreign commerce and trade for that year, after a full settle- 

tnt, and to include nothing else, and onr due proportion of 
liCpecie for currency to have been preserved by supply from 
California, and tho Custom House value to be the exact ex- 
values of both importations and exportations, what 
I the balance of net profit as shown by the excess of im- 
L^rts? Ana. 85,534,203. 

Second, What per cent, would that profit be on the entire 
Itoports to those countnes which, for that year, specie included, 
ere about §240 millions ? Ans. About 2\%. 

Third, If llie exports, as entered at the Custom House, 
Knot inchiding spi^cie, were $170,000,000, and the imports, as 
caved, were entered 8231,000,000, what was the balance of 
Ntymcnta in specie, if tlv; exports, being carrio<l by American 
Is, brought in the foreign market 10^ advance on their 
Onstom House valuation, and the imports were entered 5? b&- 
low their cost ? Ana. 856,157,895. 

Actual balance of payments, $56,675,123. 
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Fourth, If our due proportion of currency required no in- 
crease of specie for the year 1857, and California, with other 
American mines, furnished for the market 949,000,000, how 
was our balance of trade for that year ? 

Am. $7,675,123, against us. 
Fifth, Suppose we had redeemed, during that year, of our 
foreign indebtedness in stocks and bonds, $10,000,000, what 
would then have been our balance of trade ? 

Ana. 92,324,877 in our faror. 



BILLS OF EXCHANGE. 

Art. 126. A biU of exchange is an order or draft, made 
by one person upon a second, to pay a certain sum of monej 
to a third, or to his order, or to the bearer. For example : 

$1000. Clktslixd, 0^ KoT. 6, 185S. 

Sixty days after date, pay to the order of J. F. Whitelaw 
one thousand dollars^ and place to the account of 
To Messrs. Smith & Brown, ALBERT CLABE. 

New York. 

The person making the order is called the drawer ; the 
person to whom the order is addressed is called the drawee ; 
and the one to whom the amount is payable is called the payee. 
If the drawee accepts, by writing his name across the &ce of 
the bill, under the word ^'accepted," he then becomes an 
aoceptoTy and the instrument is then called an acceptance. If 
the payee writes his name upon the back of the instrument, 
he becomes an indorser. The person to whom it is afterward 
tiansferred by indorsement is called an indorsee. 

Foreign bills are those which are drawn in one countiy but 
are payable in another. 

Domestic or inland bills are those that are payable in Ihe 
country where they are drawn. 

The United States being separate sovereignties, are foreign 
to each other, and bills drawn in one payable in another, like 
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Qie example given above, are foreign bills, though apparently 
ialand. 

Time biUs aro those requiring payment at a certain spod- 
fied time after sight oi after date. All others are payable on 
demand. When time bills are drawn "acceptance waived," 
tliey may be held till maturity before being presented to the 
drawee ; otherwiae, they should be presented immediately for 
acceptance. 



PBOMISSORT NOTES. 
Art. 127. A promissory Tiote is a written agreement by 
one party to pay to another a specified sum at a specified time. 
The one making the agreement or signing the note it) called the 
The person to whom the amount is payable is called 
payee, and the owner of the note is called the holder, A 
incipal is one directly responsible for the payment of a bill 
or note at maturity. 

For different forma of notes, see examples under the sub- 
ject of Interest. 

A Joint and several note is one signed by two or more dis- 
tinct parties, in which cose each one becomes liable as maker 
Otjtrincipai, the some as if no others signed with bim. Some 
the features of a valid promissory note are the following : 
A full consideration is implied from the nature of tlie in- 
iment, but a want of consideration would be a valid defense 
on the part of tlie maker a^ against the payee, but not as 
against any other holder, into whose possession it may have 
without a knowledge of such want of considemtion, in 
. case ho would be called an innocent Holder. 
may be written with ink or pencil, or it may all be 
ited except the signature, which must always be in the 
id-xmling of the maker or his authorized agent. It should 
unqualified promise to pay in money, definite in amount, 
Icpendcnt of all contingencies. The amount should be 
led in the body of the note, in words, and should be re- 
for accuracy rather than figures in the margin. 






Krti 

■tiim 



182 NSOOTIABLS PAPBB. 

If {he time is not definitely stated^ it is payable on ^«wi^i^fl 
If the place of payment is not specified it is payable at the 
place of business or residence of the maker. 

In the settlement of bills of exchange and promissory notes, 
so far as their terms are subject to general law, as fixing the 
rate of legal interest and day of maturity for example, the law 
of the State where they are made payable should govern. If 
a note is not paid at maturity, it continues to draw the same 
interest as before, if it does not exceed the l^alized rate ; but 
if no rate be mentioned, it draws simple interest at the l^al 
rate till paid. 



NEG-OTIABLE PAPER. 

Art. 128. Bank notes, checks, certificates of deposit, bills 
of exchange, and promissory notes, when properly drawn, are 
negotiable, except when made payable by the terms of the 
contract, to one person only. If the amount is payable to 
"bearer," or is subject to the "order" of the payee, they are 
negotiable. But if neither the word " bearer" nor " order" ap- 
pears in the instrmnent, but simply the name of the payee, it 
is not negotiable, and the payee cannot give full title to a third 
party; for the account, as between the maker and payee, would 
still be subject to a garnishee process firom other creditors of 
the payee. 

In the negotiation of paper the transfer may be made by 
delivery or by indorsement. If payable to " bearer," or to the 
payee " or bearer," as are bank notes and most checks, the 
transfer is by delivery. If payable "to the order of" the 
payee, or to the payee " or order," the transfer is by indorse- 
ment. 

If the payee simply writes his name across the back of the 
paper it is an indorsement in blank, and is afterward negoti- 
able by delivery. But if above this indorsement it be made 
payable to the order of another person, called an indorsee^ it is 
an indorsem.ent in fully and is tiien n^tiable only by the in- 
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doTBement of the indorsee. By repeating this kind of indorse- 
ment there may be several indorsees. When the indorsement 
is in blank, any legal holder is allowed to write that above it, 
which will make it an indorsement in fulL A qualified in- 
dorsement is one that a£fects the liability of the indorser, but 
not the negotiability of the paper, as when made ^^ without re- 
course" 



LIABILITY OF PARTIES CONNECTED 
WITH NEGOTIABLE PAPER. 

Abt. 1S9. Bank notes designed to circulate as money, 
checks, and other paper negotiable by delivery, may be legally 
retained by an innocent holder ^ who receives them in good faith 
for a valuable consideration, though the party from whom they 
were received obtained them fraudulently. 

Bank notes are a good tender if not objected to at the time 
of payment, unless it should appear afterward that they were, 
at the time of payment, worthless, or of less value than repre- 
sented, as when counterfeit, altered, spurious, broken, or un- 
cnrrent. Any unreasonable delay to return them, after the 
discovery is made, whereby the payer loses the opportunity 
or means of indemnity, would throw the loss upon the payee 
or holder, on account of the neglect. 

If a person receives a check on a bauk, it is his duty to 
present it for. payment at the bank during t?ie same or the 
next day at the furthest; otherwise he holds it at his own risk, 
the loss being his if the bank fails meantime, provided that the 
funds were there to meet the check before the failure. If ho 
lives at a distance from the bank he must send it for collection 
by mail, or otherwise, during the same or next day. If the 
check passes through the hands of several persons, each one is 
aUowed one day, and his liability, so far as above described, 
ceases with the succeeding day. Bank drafts, or "bankers' 
exchange,'' from their service in making remittances to distant 
pointB^ may be used to fulfill that mission, but should not be 



184 HEGOTIABLS PAPXB. 

• 

allowed to lie still or circulate as money beyond the reasonable 
expectation of the drawer. 

When the holder of a check gets it certified as good by a 
bank on which it is drawn^ the drawer is released though the 
bank fail to pay. 

As between the maker and payee of a note the maker is 
allowed any defense that would be allowed in any other debt 
between the two. But as between the maker and indorsee, or 
other hol4er, no defense can be set up, except it be shown that 
the holder had knowledge, at the time of the note's coming into 
his possession, of a just ground'of defense between the maker 
and payee. If, however, the note came into the possesion of 
^he holder, after it became due, the claim of the holder would 
be subject to all the equities in favor of the maker that existed 
at maturity, or that had aiisen after maturity. 

On a promissory note the maker is principcUy and is directly 
responsible to any bona fide holder. The indorsers are re- 
sponsible in the order of their indorsements, that is, each one 
to all those who follow, on condition of their being duly noti« 
fied of non-payment, as explained hereafter. The liability of 
those who indorse as guarantors is not so easily discharged 
by a failure to give prompt notice of non-payment. 

A bill of exchange involves no direct liability until pre- 
sented for acceptance. If acceptance be refused by the drawee^ 
the drawer immediately becomes principal, and is bound to re- 
deem the draft from the holder without delay, though it be a 
time draft, and the time not yet expired. If the bill be ac- 
cepted, the acceptor becomes princiixal, the same as the maker 
of a promissory note, in which case the drawer sustains practi- 
cally the position of first indorser, in case of non-payment on 
the part of the acceptor. The liability of indorsers on bills is 
the same as of those on promissory notes. That liability, how- 
ever, may be avoided in both cases by their writing over their 
indorsements " without recourse," or other words of equivalent 
signification, except so far as to warrant that the bill or note 
is genuine, that .is, not forged or fictitious, a liability which 
attaches not only to all indorsers, but to all who negotiate 
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ike paper hj delivery, as owners, or even as agents, unless thai; 
agency, with the name of the principal, be distinctly stated at 
the time of the transfer. 

Indorsers are also released from liability, if they are not 
duly notified of non-acceptance or non-payment, the paper 
having been duly presented. 

If a man lends his name and credit by making a note or ac- 
cepting a bill of exchange for the accommodation of another 
party, it is called an iiccommodation paper. He thereby be- 
comes liable to any bona fide holder, to the same extent as if 
lie had received a full consideration, except to the person for 
whose accommodation the credit was given. But for his in- 
demnity for payment he has a valid claim on the party ac- 
ooounodated. 



PRESENTMENT, PROTEST, AND NOTICE. 

Abt. 130. The limits of this work will not allow the de- 
tail of all the particulars necessary to be observed by the holder 
of a bill or note, in making a proper demand for payment, and, 
in case of non-payment, in properly notifying the indorsers, so 
that they may not be released from liability. The importance 
of the subject demands the careful study of those who deal in 
n^tiable paper, or who undertake the collection of it for 
others. Business men, unless thoroughly posted, had better 
intrust their collections with some responsible banker. A few 
brief rules only will be given. 

There should be no unnecessary delay in presenting for 
payment any paper payable on presentation,, and for accept- 
ance an time drafts (unless drawn "acceptance waived"), 
especially if the time of maturity is to be determined by the 
time of sight or presentment. 

When the time is definitely fixed by the date of the in- 
strument or of the acceptance, it must be presented for pay- 
ment on the exact day oftnaJturUyy as regulated by the law of 
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the State where it is made payable. A protcBt on any other 
day would be of no avail. 

The paper itself must be presented by the holder personally 
to the acceptor or maker, or their authorized agent, at the 
place where it is made payable, during reasonable business 
hours. If no such person or agent is found with funds to meet 
it, the paper may be treated as dishonored. In case of non- 
acceptance or non-payment the paper should be protested, and 
the drawer and indorsers notified. 

" A protest is a solemn declaration on behalf of the holder, 
drawn up by an official person, against any loss to be sustained 
by the non-acceptance or non-payment of a bilL" This pro- 
test should be made by a notary public, who should also per- 
aonaUy make due presentment or demand, and should on ihe 
same day^ or, at furthest, the next day^ send written notices 
of protest to the parties to be notified. If the residence of all 
the indorsers be not known, and all the notices be sent under 
one cover to the last indorser, he is allowed only one day to 
forward the notices to antecedent indorsers. So also for each 
of the others. Sundays and legally recognized holidays are 
excepted. Notices to parties residing in the same town must 
be delivered in person or by a messenger. Notices to all others 
must be sent by mail. If an indorser writes over his name 
" waiving demand and notice," a protest is not necessary to 
retain his liability. 



DATS OP GRACE AND TIME OP MATUBITY. 

Art. 131. It may be observed here that each of the United 
States makes its own laws in regard to negotiable paper, and 
probably the laws of no two States agree in all respects. The 
laws of that State are applied in which the paper is made 
payable, though it be drawn in another. For a valuable 
compend upon this whole subject the student is referred to a 
" Manual for Notaries Public," published by J. Smith Homans, 
New York. 
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As a general law in the United States the day of maturity 
for all n^otiable time-paper does not come till three days 
after the expiration of the time mentioned in the instrument, 
except when the time is limited by the expression " without 
grace." These days are called days of gracCy but they give 
the maker no special advantage^ for interest is allowed on those 
days the same as others, and no presentment need be made till 
the last day of grace. 

If the last day of grace falls on Sunday, or any legally re- 
cognized holiday, the paper is payable on the preceding day. 

Bills drawn at sight are sometimes allowed grace and some- 
times not. The statutes of different States, so far as they 
exist, do not agree, and in the absence of special statutes the 
custom is not uniform. In New York, commercial bills, drawn 
at sight, are payable without gracCj and aU paper in which 
either the maker, drawer, or drawee is a bank or banker, is 
*aIso payable without grace. 

If the time be expressed in months, calendar months are 
always to be understood. For example, three months from 
January 31, without grace, would be April 30 ; including 
grace. May 3. 

If the time be expressed in days, the time of maturity may 

of the date, and as many days of the following months sepa- 
rately as will equal the given number of days plus three. The 
number of days in the last month will be the date of the month 
on which the jxaper matures. 

For example, a note dated August 20, 1858, payable ninety 
days from date, would mature November 21, 1858. 

Soltttion.— 11 + 30+ 31 +21 =93. 

Or, to the day of the date add the time of the note plus 
three, from which subtract consecutively the number of days 
of each following month, beginning with the month of the 
date, until the remainder be smaller than the number of days 
in the next month. The remainder will be the date of ma- 
turity. 

Solution.— 20+93=113, and 113-31-30-31=21. 
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Or, if ibe time be 30, 60, or 90 days, call eack 30 days a 
calendar month, and correct by subtracting 1 for each month 
passed over containing 31 days, and adding 1 or 2, accoiding 
as it is a leap year or not, if the last day of February be in-^ 
duded. 

Thus, 90 days from January 10, 1856, would be, counting 
three calendar months, April 13, including grace. 

Now, from 13 subtract 1 for January and 1 for March, and 
add 1 for February, and we have April 12, for the result The 
last rule is convenient for bank paper, which usually runs 30, 
60, or 90 days. 

It is evident from the above rules that the day of the date 
should be excluded from the calculation. 

The following fact may be worth remembering by those 
who get '^ accommodations'' at bank. 

A paper having 60 days to run pboof. 

will mature on the same day of 33 = 7 x 5— 2 « 

the week as that on which it was 63 = 7 x 9 

made. Having 30 days to run, it 93 = 7 x 13 + 2 

will mature 2 days earlier in the week, and having 90 days 
to run will mature 2 days later in the week. 



DISCOUNTING NOTES. 

Art. 132. In negotiating promissory notes and time-billB 
of exchange their estimated value depends upon three con^ 
siderations, viz. 

1st. The responsibility and promptness of the maker. 

2d. The relative value of the currency, used in the pur- 
chase, compared with that of the payment of the obligation at 
maturity. 

3d. The market rate of interest. 

The range of the first consideration is from A No. 1 to 
worthless. 

The range of the second, in the United States, is generally 
within 2%. 
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The range of the third may be said to be between 3 end 
I 20^ per annum. 

In view of the first, a man may make a bad bargain in 
[ buying a note having sixty days to run, if he pay for it hut 10 
I eentB on a dollar. The United States may perhaps borrow 
I money at A% per anntim, when individual States would have 
I to pay 5 or 6^, and railroad companiea 10 or \5%. A cor- 
I Teeponding difference is found in promissory notes made by in- 
I dividttals and bnainess firms. 

The purchase of a draft on New York, payable in coin, 
rith Illinois paper currency, which ia convertible into coin at 
ft cost, say, of 1%, will iUoBtrate the force of the second con- 
\ sideration. 

In regard to the third, the marled, or rvling rate of interest, 
' depends mainly upon the rcUe of profit with which capital can 
otherwise ho employed. Now countries, rapidly developing, 
-finrush profitable investments, and therefore austain a high 
rate of interest. Sudden expansions and contractions of cur- 
rency ttmporaribj affect the rate, causing it to fall with the 
expansion and rise with the contraction, but a continued in- 
crease in the supply of money stimulates prices, awakens 
enterprise, and increases the profits in business and specula- 
tion, thereby raising the rate of interest proportionably. 

The rale of interest does not esprees the value of money, 
bat only the value of the use of it for a limited time, or rather, 
it exjOTBses the value of the use of the capital or credit mea- 
Bttred by money. Money, from its nature, ia always cheap 
when prices are dear, and vice versa ; for aa money measures 
the Talue of other commodities, so the comparative price of 
the standard articles of commerce measures the relative value 
of money, Ooierally, when money is cheap, interest is high. 
For many years money has been cheaper in the United States 
than in England, hut during the whole time the rate of in- 
terest has ruled higher. In the early Iiistory of California 
money was exceedingly cheap, but tho rate of infer!.Bt remark- 
ably high. Tlie current rate of interest is also made higher 
from the effect of unwise usury laws, and Uwb under which 
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the collection of valid claims can be enforced only after a pro- 
tracted^ uncertain, and expensive prosecution. 

There are many other causes that occasion remarkable 
fluctuations in the market rate of interest, as war, commercial 
revulsions, &c. Unlimited confidence in business encourages 
a high rate of interest, while excessive caution and distmst 
cause it to decline. 

As a general rule, the market rate of interest, like the price 
of exchange, is not subject to arbitrary control, but is the re- 
sultant of sundry contributing causes ; and whatever legisla- 
tion is necessary should be expended on the cause rather than 
on the effect. 



BANK DISCOUNT. 

Art. 133. The banks of the United States are usually re- 
stricted by charter in their rates of discount, but being allowed, 
in the interior, to deal in time-drafts or bills on New York, 
payable in coin, and being allowed frequently to payout papor 
currency of less value than coin in purchasing such drafts, 
they are enabled by this and other means to realize more than 
the nominal, legally restricted rate of interest. It is not pro- 
posed in this work to discuss the policy of bank charters with 
special privileges and special restrictions, nor any other ques- 
tion of policy y but merely to furnish to the student and in- 
experienced business man the fundamental principles upon 
which money and negotiable paper do rest and should rest. 

It may, however, be taken for granted, that although 
banks, railroad companies, &c., may have been established for 
" the accommodation of the people," yet so Jong as they are 
controlled by human nature, and the profits go into the pockets 
of individuals, corporations no more than individuals can be 
expected to furnish "accommodations" without their being 
paid for. As a general rule, a business man may expect ao- 
commodations from a bank only so far as he makes it for the 
interest of the bank to grant them. 
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The interest wliicb ia charged on notes discounted at a 
bank 18 generally paid in advance, and is computed upon the 
amount due on the note at maturity. The difference between 
the interest and face of the note is the proceeds, which ia re- 
ceived by the cnstotner. 

Thus the jiroceedfi of a note for ^2000, having 63 daya to 
run, including grace, would be, at 6^ interest, 82000—821= 
$1979. 

If " businesa paper," drawing intereat, is discounted, the 
amount due at maturity, including interest, is taken as the face 
of the note upon which the batik discount ia computeiL It 
■will bo observed that bank discount exceeds the "true dis- 
cottni," as heretofore exphunod ; for while the latter is the 
interest on the present worth or principal, the former is the 
interest on the amount of principal and interest, and the ex- 
cess is equal to the interest on the true discount for the given 
time. The ratio of this excess vill also increase as the time is 
I lengthened, so that, other considerations remaining the same, 
Ltiie longer the time the more profit to the bank. If the note 
K'Tliu ICj years, the bank discount, at 6f?, would absorb the 
Lfrhole note, and the proceeds would be nothing. Frequent re- 
ft Qewals, BO far as the matter of interest is concerned, are un- 
i&vorable to the bank. The reason for the custom among 
I banks of discounting only " short paper," as it is called, ia two- 
I fold. 

I First, A large portion of the capital invested in discounts 
B JB based upon deposits, which arc subject to " call," and their 
town "circulation," which must be redeemed on presentation. 
Win case of unusual demands for redemption, or withdrawal of 
Kde(>o«ts, the early maturity of Bills Discounted is their main 

m, Secondly, The risk arising from the varying circumstances 
■pf tlie makers and indarsera is lessened by shortening the time. 
I If, however, bills of exchange are discounted, payable in a 
B)>ettcr currency than that used in the discount, or for which a 
K charge is made for collection, the shorter the time the greater 
nUie pecuniary profit. 
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In considering the percentage of profit in '^ bank diacoont" 
with freqnent renewals, there is a partial ofE^et in favor of the 
banker by his being able to componnd the interest at each re- 
newal. But this advantage is verj small if we consider its 
effect for one year only (See Note, page 118), at whidh time rim' 
pie interest, if paid, may also be compounded by re*loanii^ 

Comparing simple interest with " bank discount,'' incliid« 
ing the advantage from compounding the interest, we obtain 
the following result : 

Bank discount at 6% on paper, 

in 12 mas., is equivalent to 6.383^ simple interost 

6 « 

4 " 
3 " 
2 " 
1 " 

*' every instant 

From the above we see that the excess of bank discount 
over true discount, as affecting the rate of intent received, 
when the time is less than a year, can be but trifling, being for 
6% always less than j\^. 



Benewed once 
if 

tc 





6.281^ 






6.24S^ 






6.232% 






6.216^ 






6.200^ 






6.182^ 





BANKERS' ACCOUNT CURRENT. 

Abt. 134t Btokers frequently receive and pay interest on 
the account current with their correspondents and depositors, 
paying interest on the deposits and receiving interest on the 
over-drafts. A settlement occurs once in 3, 6, or 12 months, 
as custom or special agreement may dictate, at which time the 
balance of interest is entered to the debit or credit of the ac- 
count as the case may be, after which it draws interest the 
same as other items in the account. The principle involved in 
this kind of interest account forms the basis of the ^' Mebc AV- 
TILE Bulk" in Partial Payments, as given in this woit 

The process of computing the interest on such accounts is 
made easy by the use of the following 

B,VLE.— Divide the sum qf aUthe daily balanees by 6 and 
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the quoitenty ofter pottUing three places for decimals^ will be 
the ifderest required. 

Bemark. — It is evident that each daily balance draws in- 
terost one day. The interest, then, of the sum of daily balances 
for one day is all that is required. 

Ncte Ist, — If the daily balance remains the same for several 
days, instead of setting down the amount as many times as 
there are days, use the product of the balance into the num- 
ber of days. • 

Note 2d. — If the balances are sometimes debit and some- 
times credit, take the difference between their sums before 
dividing. 

Note 3ci. — ^The above rule gives the interest at G%. To 
find the interest at A% divide by 9 instead of 6. For 3j^, divide 
by 12. In general, the divisor for any rate may be found by 
dividing 36 by the rate. Or, having found the interest at 6^, 
the interest for any other rate may be found by aliquot parts. 

Note 4th. — If a diflFerent rate of interest is to be charged 
on the over-drafts or debit entries, the footings of the daily 
balances should be divided by their appropriate divisors before 
subtraction. 

The following abbreviated form will serve to illustrate the 
foregoing rule : 



Aooonnt Corrent 


Dailj Balances. 


Total Daily Balances. 


1859 


Dr. 


Cr. 


Dr. 


Cr. 


Dr. 


Cr. 


Julyl 




$500 




500 




500 


2 


f200 


100 




400 




400 


3 


75 






325x17 


^^Z 


5525 


20 




500 




825x10 


^^^ 


8250 


30 


1000 




175 


X 5 


=875 




Aug. 4 




375 




200x10 


=r 


2000 


14 


125 


250 




325x30 


=: 


9750 


Sept 13 




125 




450x10 


^— 


4500 


23 


• 


1000 
lot 4.63 




1450x 8 


== 


11600 


42525 


BoL 


1454.63 










875 




285463 
ByfiaT 


2854.63 


9) 


41.650 


Oct 1 


1145463 


Int&t4^ 


1463 
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RULES FOR DETECTINa EBBOBS IN 

TRIAL BALANCES 

Abt. 185. The first role of the book-keeper should be to 
make no error, but as all are fallible a few suggeBtioiiS may 
not come amiss. 

Ist. If the error is found to be in one figure only it is 
probably an error of footing or copying. 

2d. If it involves several figures it may have arisen fix>m the 
omission of an entire entry or the entering of the same twice. 

3d. If it be divisible by 2, without a remainder, it may 
have arisen by posting an item to the wrong side of the aooount, 
in which case the item would be half of the apparent error. 

4th. If the error be divisible by 9, without a remainder, it 
may have arisen from transposition, three cases of which may 
be easily detected by rules founded on the peculiar property 
of the number 9. They are — 

First. When two figures are made to exchange places with 
each other, the orders in notation remaining the same : e. g., 
372 made to read 327, or 732, or 273. 

Second When two or more figures are made to change thdr 
places in notation, their arrangement in respect to each other 
remaining the same : e. ^., $4275 made to read $42750, or 
$42.75, or $427.50. 

Third When two significant figures are made to change 
position both with respect to themselves ajid also the orders 
of notation : e. g., $14 made to read $0.41. 

To detect the first and second cases of transposition divide 
the amount of ike error in the trial balance successively by 
9, 99, 999, 9999, cfcc, so far as possible toithout a remainder ^ 
rgecting all ciphers at the right of the last signijicant figure in 
the error. 

The quotients that contain but one digit figure will express 
the diflEBrence between the two digit figures transposed, which 
will be adjacent to each other if the divisor contained but one 
9, separated by one other figure if it contained two 98, by two 
other figures if it contained three 98, and so on. 
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Those quotientfl, which contoiii two or more figures will 
express the number itself^ which is transposed in notation 
simply, the arrangement of the significant figores remaining 
the same. In either case the order of the last significant 
figore in the. error will be the lowest order of the figores trans- 
posed. The orders of the other fignres can be easily determined 
by refinrring to the error and applying the principles of no- 
tation. 

To detect the third case, divide the error in the balance by 
as many 9s as is possible so as to give only a single figure in 
the quotient, and then the remainder in the same way, reject- 
ing all djALeiB at the right of the last significant fiigure in both 
dividends, after which there should be no remainder. 

The first quotient will be the figure filling both the highest 
and lowest order in the transposition ; the second quotient 
win be the other figure. 

Note. — ^If the error of the trial-balance be not divisible by 
9 it cannot be the result of transposition alone. But when- 
ever the error becomes so reduced as to be divisible by 9 with* 
out a remainder, a transposition being then possible, the above 
tests should be given. 

To illustrate the application of the forgoing rules, four 
examples are given below, each one representing a balance- 
sheet taken fix>m the ledger, but erroneous, from the fact that 
the footings of the Dr. and Or. columns do not agrea 



Dr. 


Cr. 


Dr. 


Cr. 


Dr. 


Cr. 


l)r. 


Cr. 


25 


^ 84 


184 


74 


100 


22 


184 


22 


100 


081 


24.50 


10.25 


820.60 


36.40 


23.50 


185 


87.50 


IS 


30 


200.75 


400.90 


20 


126 


71 


800 


90 


20.40 


80 


10 


31.20 


81.44 


137.80 


18.40 


92 


120 


110 


10.44 


10 


826 


323 


1 


03750 


100 


50 


495 


800 


3.51 


6.44 


94 


12 


90.60 


83 


450 


200 


74.25 


100 


81.50 


810 


15 


25 


100.16 


120.50 


853 


40 


144 


66.24 


201.75 


40 


30 


200.10 


25 


10 


63 


122.22 


8.25 


30 


20.10 


10 


350 


290 


922.40l 


11.84 


75 


383.92 


6 


49.50 


24 


35.99 


1,842.80 


1,905.80 


855.25 


929.50 


1,945.20 


1,499.70 


1,570.70 


1.221.23 


63 




74.25 






445.50 




849.47 
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The ^'erroTB'' 63, 7425, 4455, and 34947 being each divisi- 
ble by 9, transposition is possible. Taking the first examploi 
We have 63-s-9=7. As this is the only division we can per- 
form, we condude the transposition can occur only in those 
amounts where the digit figures expressing the units and tens 
of dollars differ by 7. In the Dr. column tiiere are three num- 
btoi answering these conditions, and in the Cr. column two, 
viz. : $18.40, $7, #81.50, $981 and $92. The transposition 
could not have occurred in the third number for the footing is 
already too small If, then, either of the other numbers had 
been transposed from $81.40, $70, $918, and $29 respectively, 
the error is accounted for, a question easily settled by reference 
to the ledger. In the second example, we have 7^5-r-9=825 
and 7425-5-99=75. The quotients containing two or more 
figures in the transposition must be in notation simply. By 
reference to the Dr. and Or. columns it will be observed that 
these quotients occur four times in the former and once in the 
latter, viz. : $0.75, 201.75, $8.25, $75, and $200.75. The 
transposition could not have occurred in the ifec^nd number 
without displacing other significant figures, nor in the fourth, 
because the Dr. footing is already too small, nor in the fifth, 
because the Or. footing is already too laige. The only two 
numbers to be compared, therefore, are the first and third, 
which, perhaps, should have been $75 or $82.50, either of 
which would account for the error. 

In the third example we have 4455-^9=495, 4455-7-99 
=45. Here the transposition must be in notation simp^ 
and may be found in one of two places only, viz. : $495 and 
$450. 

In the fourth example we have 34947-^-9=3883, 34947- 
99=353, 34947-T-9999=3, with a remainder 495, which -4-99 
=5. We omit the division by 999, because the remainder is 
not divisible by 99 without a remainder. For the same rea- 
son we omitted it in the third example. In this case there 
could be no transposition in the notation of 3883, because the 
number does not occur. There may have been a transi)Osition 
of $353 from $3.53, or the figure 3 and 6 may s<»n6wh6re have 
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been made to change places with respect to themselves and 
notation also ; as, when $0.53 had been made to read $350. 

Remark. — ^In the use of these roles in practice, not only 
the balances of the ledger accounts as they appear on the 
balance sheet should be examined, but also all the separate 
postings, as a transposition there will equally a£fect the final 
balance. 
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Art. 136. Capital is a term applied to the property in- 
vested, by an individual or company, in trade, manufactures, 
raihroads, banking, &c. The capital of an incorporated com- 
pany is generally called its capital stocky and is divided into 
equal parts of convenient size called shares : the persons own- 
ing one or more of these shares being called stockholders. 

The management of such companies is generally vested in 
officers and directors, who aro elected by the stockholders, each 
stockholder being entitled to as many votes as the number of 
shores he holds. 

It not unfrequcntly happens that the capital stock con- 
siderably exceeds the actual capital paid in, which occurs when 
it is made payable in installments, and is called in only as the 
wants of the company demand. The profits which are distri- 
buted among the stockholders are called dividends^ and when 
'^declared'' are a certain per cent, of the par value of the 
shares. 

Ceriificaies of stock are issued by the company, signed by 
the proper officers, indicati;ig the size and number of shares 
each stockholder is entitled to. These are transferable, and 
may be bought and sold like any other property. 

When their marketable value equals their nominal value 
they are said to be of par. When they sell for more than 
their nominal value or &ce they are al>ove par, or at a pre- 
mium ; when for less, they are below par, or at a discount 
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QaotatioDfl of thdr mailcetable value are generallj made by a 
percentage of their par value. 

When States, cities, raiboad companies, and other corpora- 
tions borrow large amounts of money, instead of giving com- 
mon promissory notes, they issue &oncb, in denominations of 
convenient size, payable at a specified time, with interest nsn- 
ally payable semi-annually. 

When issued by governments these bonds are frequently 
called government stocks or State stockSy but the terms should 
be carefully distinguished from the capital stock of business 
corporations. 

To these bonds are attached what are called coupons^ ^ each 
of which is a due bill for the interest on the bond to which it 
is attached, representing the amount of the periodical dividend 
or interest, and the time of payment, which coupons are sever- 
ally cut off and presented for payment as they become due. 

These bonds and coupons are signed by the proper officers, 
and, like certificates of capital stock, are n^tiable by delivery, 
being made payable " to bearer/' The loan is made by the 
sale of the bonds, with coupons attached, but they ore rarely 
n^otiated at par. Their value depends upon the decree of 
certainty of their being paid at maturity, and the market rate 
of interest compared with the rate drawn by the bond. 

Treasury notes are also issued by the United States govern- 
ment for the purpose of effecting temporary loans, which more 
nearly resemble bank notes, and are made payable with inte- 
rest, but without ooupoi 

Consols is a term abbreviated from the expression ''con- 
solidated annuities," the British government having at various 
times borrowed money at different rates of interest, and pay- 
able at different times, consolidated the stock or lionds thus 
issued, by issuing new stock drawing interest at three per cent 
per annum, payable semi-annually, and redeemable only at the 
option of the government, becoming practically perpetual an- 
nuities. With the proceeds of this the old stock was redeemed. 
The quotations of these three per cent, perpetual annuities or 

* GoapoQ, pranooDoed koo-pong^. 
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conaohf indicate pretty accurately the state of the money 
market, as they, form a staple credit and become a standard 
for reference. 

Sxaxnples. 

Abt. 187. 1. A person buys 25 shares, par value $100 
each, in the Illinois Central Railroad, at a discount of 12^ per 
cent. To what did they amoimt ? 

2. What will be the cost of $15,000 of Ohio State Bonds, 
at a discount of 2^% ? 

3. Bought 40 shares ($100 each) of New York and Erie 
Bailroad stock, at a discount of 3<p, and sold the same at a 
discount of 37^^. How much did I lose in the transaction ? 

4 If the New York Central Bailroad Company declares an 
annual dividend of 14;^, what will a stockholder receive who 
owns 240 shares ($100 each) ? 

5. How many shares of canal stock, of $100 each, at 14^ 
discount, can be bought for $1020? How much would bo 
gained by selling them at 33^^ discount ? 

6. If the capital stock of a bank be $500,000, what amount 
is necessary to declare a dividend of 5^^ ? 

7. A person owns 20 shares ($100 each) of bank stock, 
and receives a dividend of $150 ; what was the rate of divi- 
dend? 

8. A certain stockholder draws $270 when a dividend of 
9^ is dedared ; what is the amoimt of his stock ? 

9. Bought stock at 4 per cent, discount, and sold the same 
at 5% premium, and gained $450. How many shares of $100 
each were transferred ? 

10. A broker paid $9748.50 for bank stock, at a discount 
of 3%. How many shares of $50 each did he purchase ? 

11. Which is the better investment, railroad stock paying 
a semi-annual dividend of 4%^ bought at a discount of 25;^, or 
money loaned at 10^ interest, payable annually ? 

An$. Bailroad stock by |^, besides the use, each year, of 
one semi-annual dividend for six months. 

12. Bought bank stock, paying 12;^ dividend, at a discount 
of 20^. What per cent interest did the investment pay ? 
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13. When the annual dividend of railroad stock is 15^, 
and the interest of monej is 10^, at what premium ought the 
railroad stock to sell ? Ana. 50^ 

14. At what per cent, discount must I buj bank stock, 
paying 6^, that the investment maj paj 9%, Ana. 33^^ 

15. If the C. & E. BB. Co. declare a dividend of 15% per 
annum, what is the value of its stock, money being worth B% ? 

16. The free banking law of New York requires that the 
stocks deposited with the superintendent, as security for bank- 
note circulation, shall be made equal to stock producing an 
interest of 6^ per annum. What amount of circulating notes 
could a bank receive on a five per cent, stock ? 

Ana. 831% of the par value of the stock. 
What on a 7% stock ? Ana. 116|Jg. 

17. In January, 1848, the total amount of British consols 
was £378,019,855. What was the amoimt of interest paid on 
them semi-annually ? Ana. £5,670,297H- 

18. The debt of Great Britain and Ireland, in round num- 
bers, is £780,000,000, and the annual revenue £56,000,000. 
Supposing the annual interest to average 3^^, what per cent, 
of the revenue is needed to pay the interest on the debt ? 

19. In July, 1859, forty-five New York Fire Insurance 
Companies (out of fifty), on a capital of $8,712,000, divided 
among the stockliolders, as a semi-annual dividend, $679,950. 
Compared with railroad stock paying 5% semi-annually, which 
would yield the greater income, railroad stock bought at 65^ 
or insurance stock at par ? 

20. A man subscribed $20,000 stock in a mining company, 
the capital stock of which is $500,000, but only 20^ paid in. A 
cash dividend of 2% on the par value is declared and a dividend 
of 10;^ to be credited to the stockholders as an installment on 
their unpaid stock. What is the amount of cash he receives, 
and what is the balance due on his subscription ? 

21. I buy 100 shares of $100 each in a railroad company, 
the capital stock being $3,000,000. The first year they de- 
clare a cash dividend of 10;^. The second year they increase 
^their stock by declaring a stock dividend of 10|^ The third 
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year they divide among.their Btocknclaers the same amount as 
in the first year. What would be the per cent, of the last 
dividend ? • Ans. 9y\ per cent. 

How much more would they need to declare a dividend 
of 1(% the same as in the first year ? Ans. $30,000. 

22. If the paid up stock in a railroad company be worth 
100^, and a stock dividend of 10^ be made to the stockholders, 
what would be the value of the stock after the dividend ? 

Ans. 90|-{- percent. 

23. If the net earnings of a bank with $200,000 capital 
be sufficient to pay an annual dividend of 10^, and reserve 
$4000 as a surplus to provide for future losses, and it pay 
6% on its net earnings to the State in lieu of taxes, what 
would be the rate of taxation on its capital ? 

Ans. yVV per cent. 



NEW RULE FOR FINDING THE VALUE 

OF A BOND. 

Abt. 138. Most of the problems respecting stocks and 
bonds, and brokerage in money and exchange, can be solved 
by the application of the ordinary principles of percentage, 
.without special rules. One problem, however, not unfre- 
quently arises, more complicated, to the solution of which the 
attention of the student is now directed. 

To find the present value of a bond having several years to run, 
with interest payable semi-annually, in order to realize from 
the dividends and final payment an equivalent to a given rate 
per cent, per annum on the investment, use the following 

^ULE. — 1st. Taking a single dividend or semi-anniLal in- 
terest on the bond for a principal^ comptUe the simple interest 
on it at the proposed rate, for one-fourth as many years cw 
would be the product of the number of semi-annual dividends 
into the number less one. To this interest add the sum of the 
several amounts qf semi-annual interest, and the faoe of the 
bond, setting this sum dotvnfor a dividend. 
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2d. Suppose andher hondj differing from ihe given band 
'only in its rate of interest being the same as (he proposed raJte 
for investment. Proceed^oith this as toiih the other, and use 
the result for a divisor. 

The quoHenty after division^ will express, dedmaJly, the 
rate per cent, (f the par value equal to the present value. 

Ex. 1. What should I pay for a bond for 91000 due in 10 
years, with interest at,5^y payable semi-annually, in order to 
make it a 10^ investment ? 

Sclvtion. 

Interest on $25 at lOjg, for "JJ^ years, . . 9237.50 

Total amount of semi-annual diviaends =$25 x 20= 500 

Face of the bond, 1000 

Dividend, 1737.50 

Interest on $50 at 10^ for ^J-LA years, . 475 
Total amount of semi-annual dividends =$50 x 20= 1000 
Face of the bond, 1000 

Divisor, 2475 

$1737.50-^$2475=.7Q202. 

$1000 X .70202 =$702.02, the present value of the bond. 

Remark. — A strictly accurate solution of the above pro- 
blem requires the aid of logarithms, and the operation is tedi- 
ous. The above rule is simple and brief, and gives a result 
sufficiently approximate for all practical purposes. The ques- 
tion involves compound interest, the interest on the investment 
being supposed to be compounded annually, while the interest 
on the dividends is compounded at the proposed rate at the 
end of each year. Though annual interest gives a result some- 
what less than compoimd interest, yet if two problems be 
wrought, first by annual interest and then by compound, the 
ratio between the results by the first operation will not differ 
essentially from the ratio by the second. This principle forms 
the basis of the rule given above. The work of computing the 
"annual interest," or rather semi-annual interest, is much 
shortened by incorporating in the rule an expression for the 
sum of the arithmetical series of years, during which a single 
dividend would draw interest. The approximation to strict 
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accuracy is forthermore increased by treating the supposed 
bond or investment the same as the one given^ so far as that 
its interest should be payable semi-annually instead of annu- 
ally^ as proposed in the conditions of die problem. 

The answer given to the above example in Pbice's Stock 
Tables, computed by logarithms, is 70^ instead of 70 j^, as 
given by the above rule. 

If the rate per cent, to be realized be the same as the rate 
of interest on the bond, the present value, by the above rule, 
would be the^r valtie. By Price's Stock Tables it would be 
atapremium; if 7^, and running 50 years, the premium would 

be ItVt P^ ^^>^^^ 

Ex. 2. Money being worth 10% per annum, what is the 

present value of a 1% bond, interest payable semi-annually, 

mmung 20 years ? Ans. 76//^ P^ cent. 

By Price's Stock Tables. " 75tW " 

Note. — ^As the ratio only is sought, any convenient amount 
may be assumed for the face of the bond. 

Ex. 3. In 1813 the United States government borrowed 
$16,000,000, selling their bonds to run 12 years, at 6^ in- 
terest, payable semi-annually, at 12^ discount. At what dis- 
count should the purchasers have taken them, to realize on 
their investment an average annual interest of 8% ? 

Ans. 14pV/t^. 

Behabk. — ^It is manifest that, if a corporation sells in New 
York its bonds, drawing 7% interest, for less than par value, it is 
borrowing money at a higher rate of interest than the legal rate, 
and the contract under the general law of that State, n^- 
latii^ interest, becomes tainted with usury. But for the ac- 
commodation of corporations, and the security of capitalists in- 
vestiog in such bonds, it was enacted by the L^islature of 
New York, in 1850, that '^ no corporation shall hereafter in- 
terpose the defense of usury in any action.'' With this restric- 
tion upon them, corporations can negotiate their bonds more 
readily and at better rates than without such restriction. A 
luge class of individual borrowers desire a similar legal prohi- 
bition for a like 
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EQUATION OP PAYMENTS. 

Art. 139. Equation of payments is the process of finding 
the mean or average time for the payment of several sums of 
money due at different dates. The mean or average time 
sought is called the eqtiated time. 

The common methods of finding the equated tune are based 
upon the principle that money kept after it is due is counts- 
balanced by an equal bwdcl of money paid the same length of 
time before it is due. 

This principle obviously depends upon another which may 
be expressed as follows : The {)ayment of $100 down, and 
$100 in two years without interest is equivalent to the pay- 
ment of $212 in two years, without interest, the rate of in- 
terest being 6 per cent. ; or to express the same abstractly, the 
use of any sum of money is worth its interest for the time it is 
used. 

Art. 140. To find the equated time for the payment of 
several sums of money with difibrent terms of credit. 

Ex. 1. A owes B ^1200, of which $300 is due in 4 months, 
$400 in 6 months and $500 in 12 months. What is the 
equated time for the payment of the whole sum ? 

FIRST METHOD. 

gOQw 4:^:1200 Explanation. — Suppose the sums 

400 X 6=2400 to be paid respectively, 4 months, 

500 X 12=6 000 6 months, and 12 months before 

1200 )9m due. The amoi/w^ to be paid wiU be 

8 mos. Ans. $300 — its discount for 4 months ; 

$400 — its discount for 6 months; 
and $500— its discount for 12 months. The interest or dis- 
count of $300 for 4 months equals the discount of $1 for 1200 
months ; the discount of $400 for 6 months equals the dis- 
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count of $1 for 2400 months ; the discount of $500 for 12 
months equals the discount of $1 for 6000 months ; or, the 
discount on the whole sum equals the discount of $1 for 1200 
+2400+6000=9600 months. Now, the discount of $1 for 
9600 months equals the discount of $1200 for one-twelve hun- 
dredths of 9600 months=8 months, the equated time. 

Bulb. — MtUtiply each payment or debt by its time of credit y 
and divide the sum of the products by the sum of the payments. 

Note. — 1. By the term discount, as used above, is meant 
mercantile discount or simple interest, 

2. If we suppose all the sums to be paid in 12 months, the 
time upon which the last debt becojnes due, the amount to be 
paid will be $300+ its interest for 8 months, $400+ its interest 
for 6 months, and $500, or $1200+ the interest of $1 for 4800 
months. It is plain the debts will be cancelled by paying 
$1200 four months before the last debt is due ; or, which is 
the same thing, eight months after the first debt is due. 

For convenience we have conmienced at first date and dis- 
counted. 

8E0OND method. 

Discount on $300 for 4 months, at 6^=$ 6.00 
" 400 for 6 " " = 12.00 

" 500 for 12 '' '' = 30.00 

Discount on $1200 =$48.00 

$12=Discount of $1200 for 2 months 
6= " 1200 fori " 

48-r6=8. Ans. 8 months. 

EoBplanation. — ^The interest of $1200, or the sum of the 
payments, being $6 a month, A is entitled to the use of $1200 
88 many months as $6 is contained times in $48=8. Hence, 
8 months is the equated time. 

BuLE. — Find the interest of each payment ^ or debt y for its 
term of credit y and divide the amount of interest thus found by 
the interest of the sum of payments for one month or one day, 

27b<e.-r-As the result wOl be the same for any rate of inte- 
iwty take that rate which is most convenient. 
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Art. '141. That the equated time obtsined by both of the 
above methodB is correct, will appear firom the following proofr: 

First Proof.— Bj paying the $1200 at the dose of 8 
months A gains the use of $300 foi 4 moQth8=:$6 interest^ 
and $400 for 2 months=$4 interest, and loaea the use of $500 
for 4'month8=$10 interest Henoe, A gains $6+$4s=:910 
iQterest, and loses $10 interest On the other hand B loses $6 
+4=:$10 interest, and gcUns $10 interest 

Second Proof. — ^If neither payment shoold be made till the 
last debt is due A would then owe B $900+its interest for 8 
months=:$300+$12=:$312 ; $400+its interest fen: 6 months 
=$400+$12=$412; and $500 without interest: that is, 
A would owe B in 12 months $312 +$412 +$500= $1224 
Now, the present worth of $1224, four months before it is due, 
is $1200. Hence, A's paying B $1200 at the cloee of eight 
months is the same as his paying him $1224 in 12 months, or 
$300 in 4 months, $400 in 6 months, and $500 in 12 months. 

Third Proqf. — ^If A should pay each debt when it is due, 
and B lend the money received to C, at the time A's last 
payment is due C would owe B $24 interest If A should 
pay the sum of the debts, or $1200, at the equated time (8 
months), and B lend as before, he would also receive from C 
$24 interest. Hence, the amount of interest is the same in 
either case, and 8 months is an equitable time for the payment 
of the debts. 

The correctness of the above methods is called in question 
by a number of good authors. I can account for this only 
by the well known fact that a specious error, well authenti- 
cated and often repeated, sometimes passes current among 
good scholars, without being submitted to the rigid test of ex- 
amination. The following is the common method of demon- 
strating the incorrectness of the above methods of finding the 
equated time : 

'^ If I owe a man $200, $100 of which is now due, and the 
other hundred in two years, the equated time is not one year. 
For in deferring the payment of the first $100 one year I oug^t 
to pay the amount of $100 for the time, which is $106 ; bat 
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for the 91OO which I paj one year before it is due, I ought 
to pay tiie present tvor^ of $100, which is 99435|^; and $106 
+994.35f i=:$200.33f ^ ; whereas by the mercantile method I 
only pay $200/' 

This argument is fallacious. For if I ought to pay the 
present worth (994.33f ^) of the $100, 1 pay one year before 
it is due, I ought not to pay the amount ($106) of the $100 1 
pay one year after it is due. The $6 interest in this amount 
is not due until the close of the two years. I ought to pay 
$100+ the present worth of $6 due in one year, which is 
$5.66/7 ; ^d $100+$5.66,*T+$94.33fi=$200. 

The Tniafalrft is in considering the sums of money payable 
at different times as separate from each other ; whereas, by 
the very nature of the problem of finding a common time of 
payment, they must be r^arded as parts of the same contract. 
Suppose, for example, I buy a horse, and agree to pay $100 in 
one hour, and $100 in two years, without interest Failing to 
pay the $100 due in one hour until the close of one year, which 
I then pay unthout interest, how much must I pay at the close 
of the second year ? Evidently $106 (if the legal rate is 6), 
since I paid at the close of one year only the principal ($100), 
leaving the interest ($6) unpaid, which cannot draw interest. 
Now, in finding the equated time for the payment of several 
debts due at different dates, the question is to find a time for 
the payment of the several principals without interest. Instead 
of paying the amount of $100 in the problem proposed, the 
principcd alone is paid. 

The foUowing is given by these authors as the ''only accu- 
rate rule :" 

'' Find the present worth qf each cf the given amounts 
due; ihen find in what time the sum of these present worths 
win amount to the sum qfaUihe payments." 

The inaccuracy of this '' accurate rule/' tested by Ihe logic 
of its authors, will appear from the following : . 

The equated time for the payment of $200, $100 of which 
is now due, and the other $100 due in two years, as found by 
this rule, is 11.32075 months. Now, the amount of $100 for 
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11.32075 months, at 6 per cent., is $105.660387 ; the present 
worth of the other $100, due in 12.67925 months, is $94.03832, 
and $105.660387+ 9403832=$199.698707, whereas it ought 
be $200. 

It is also evident that the equated time, as found hj this 
*^ accurate" rule, will not be the same for all rates of interest 
At 50 per cent, the equated time of the above example is 8 
months, and the error, by the above test, $8.33^ ; at 100 per 
cent, it is 6 months, with an error of $10. 

This supposed accurate rule is based upon the principle 
that the amount to be paid on a debt due at a future date, 
without interest, at any time previous to this date, is Hie pres- 
ent worth of the debt at any prior date, plus the interest of the 
present worth up to date of payment. The incorrectness of 
this principle is easily shown. Suppose I owe a man $100, 
due in two years, without interest ; how much ought I to pay 
in one year ? 

The present worth of $100, due in two years (at 6 per 
cent.), is $89.2857, and the interest on this sum for one year 
is $5.3571 ; hence the sum to be paid is $89.2857 +$5.3571= 
$94.6428. The true amount to be paid, however, is the pres- 
ent worth of $100, due in one year, which is $94,339. 

In finding the equated time fcr the payment of a bill of 
goods or of an account current, the exact number of days be- 
tween the different dates is used. The pupil may commence 
with the first dates or with the last. In commencing with 
the first dates, each item, except the first, is subject ^o dis^ 
count ; if the last date is taken, each item, except the last, 
draws interest. 

Ex. 2. A merchant sold goods to one of his customers, at 
different dates, as by the statement annexed. What is the 
average time for the payment of the same ? 

June 16, 1858, a bill amounting to $500, no credit. 
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OPERATION BT FIRST METHOD. 



June 16, 1858, J500x^6b=: 
ii on « QOfix/ ^A — 



dayib 



30 
July 30* 
Aug. 15, 
Sept. 1, 
Oct 1, 



u 


220x 


14= 


= 3080 




ti 


300x 


44= 


=13200 




ii 


250x 


60= 


=15000 




ii 


112 X 


77= 


= 8624 




ii 


lOOx 


107= 


=10700 






1482 




50604134 

4446 

6144 
5928 


days. 



CountiDg forward 34 days from June 16, the date of the 
first bill, we have July 20, the equated tune for the payment 
of the above bills. 

Note. — ^A little reflection will make it evident that the 
above example is similar to one requiring the equated time for 
the payment of $500 cash ; $220 due in 14 days ; 9300 due 
in 44 days ; $250 due in 60 days ; $112 due in 77 days ; and 
$100 due in 107 days. The average date oi purchase of several 
bills 18 found in the same manner. 



OPERATION BT SECOND METHOD. 



June 

July 
Aug. 
Sept. 
Oct. 



days. dia. 

16, 1853, tSOO for 00= 



30, 
30, 
15, 

1, 
1, 



220 
300 
250 
112 
100 



14=J .51 
44= 2.20 
60= 2.50 
77= 1.44 
107= 1.78 



91482 ^.43 

914.82 dis. for 60 days. 
.247 " 1 day. 
.247) 8.430 (34 Aw. 34 days. 

7 .41 

1.020 
.988 



32 



C!oimiiiig forward 34 days from June 16, we have July 20^ 



Hm equated time. 



14 
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Note. — Kb the result will be the same for any rate of inte- 
rest (discount)^ it is generally most convenient to compute the 
interest at 6 per cent. When the time if in days, as in the 
second example, the iQterest is readily found hy removing the 
pointy or separatrix, two pkices to the l^, and taking such 
aliquot parts of ike result as the given days are ^60 days. 

Suppose, for example, we wish to find the interest of 
$230.60 for 39 days. Since 39=30+6 + 3, the interest for 39 
days will be the sum of i, j\ and ^V o^ ^^ interest for 60 daya 
Thus : Interest for 60 days = >2.306 

30 « (i)= 1.163 

6 "GV}= .231 

3 "(,V)= Jtl5 

« « 89 " :^1.50* 

Note. — 2. If the equated time contains a fraction greater 

than ^ add 1 to the number of days ; ifless than | disregard it 
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3. I owe $450, due in 6 months ; $300, due in 8 months ; 
$125 due in 10 months ; and $100, due in 12 months. What 
is the equated time for payment ? Ans. 7|| montha 

4 Bought a farm for $3500 ; ^ of it is to be paid down, } 
of it in 8 months, ^ in 12 months, and the remainder in 15 
months, without interest. What is the equated time for the 
payment of the whole ? Ans. 5| months. 

5. A merchant owes a bank $1500, of which $300 is due 
in 30 days, $250 in 45 days, $350 in 60 days, $450 in 80 days, 
and $150 in 90 days. What is the equated tune for the pay- 
ment of the whole ? Ans. 61 days. 

6. Bought of Ivison & Phinney the following bills of goods : 

June 3, 1858, a bill amounting to $300 
July 1, " " '' 220 

€c 20, " « *' 400 

Aug. 15, " " « 330 

Sept. 13, « " " 240 

What is the average date of purchase ? Ans. July 22. 

7. A merchant has charged on his ledger $120, due May 
16^ 1858; $90, due July 3, 1858; $75, due Aug. 30, 1858; 
$60, due Sept 10, 1858 ; $160, due Oct 18, 1858 ; $150, dii0 
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Dea 20, 1858. What is the equated time for the payment of 
these aoorants ? Ana. Sept 10. 

Abt. 142i To find the equated time for the payment of 
several saleS; made at different dates^ and for different tenns 
of credit 

Ex. 1. James Bussell honght of Fink, Hall & Ca, semal 

Inlls of goods, as bdow stated : 

April 3, 1858, a bill of $220, on 3 months' credit 

May 1, « " 125, on 5 

" 15, " " 200, on 6 

June 24, " '' 140, on 8 

. July 1, " " 190, on 9 

What is the equated time of payment ? 

Operation. 

dam diji. 

Due,Jnly 3, 1858, f220x 00= 
« Oct 1, « 125 X 90= 11250 
" Nov. 15, " 200x136=27000 
" Feb. 24, 1859, 140x236= 33040 
April 1, " 190x272= 5 1680 

875 )122970(141 nearly. 

875 



€C 


u 


tt 


i€ 


U 


iC 


u 


U 



il 



3547 
3500 



470 
The equated time for the pajrment of the ahove bills is 
141 days from July 3, which is Not. 21. 

MXTHOD BT DI8C0UKT. 

Di]e,JiilT 3, 1858, $220 for 00r= '^ 
« Oct 1, " 125 for 90=s$1.88 
« Nov. 15, " 200 for 135= 4.50 
« Feb. 24, 1859, 140 for 236= 5.61 
« Aprill, " 190 for 272= 8.61 

$875 .1458 )«20.5000(141 days. 
8.75 1458 

(,>,).1458 5920 

5832 



880 
141 days ftom Jidy 3, is Nor. 21, the equated time as above, 

ExplanalioH.—Th» bill of $220 fitlls due 3 xoon^ team 

Airil 3, which is July 8 ; the Inll <^ $125 ftUs doeSmoiiiha 
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from May 1, which is Oct. 1, and bo on : the time cf maiuritff 
of each bill bemg found bj adding its term of credit to its date 
of purchase. The average time of matority is the equaled 
time for the payment of the bills. 

BuLE. — First find the icatubitt <^ each hill {or ike time 
when it fatte due) and then proceed as in the previous case. 
The equated time is found by counting forward from the date 
of ihe first amount faUing due. 

Notes. — 1. The bill having the earliest date does not always 
fall due first. It son^times happens that the term of credit 
of the first bill is longer than that of the' succeeding bills. ^ It 
is most convenient to arrange the statement of maturity so 
that the bill maturing first shall stand first 

2. The equated time for the payment of several bills may 
be found by conmiendng at the last date and finding how long 
each bin draws interest. Thus, the last ezamjde may be 
equated as follows : 

Due, April 1, 1859, J190x 00= 
" Feb. 24, " 140 X 36= 5040 
Nov. 15, 1858, 200x137=27400 
Oct 1, " 125x182= 22750 
July 2, " 220x273= 60060 

875 )115250(132 nearly. 

875 

2775 
2625 

1500 
The equated time is 132 days previous to April 1, 1859, 

which is Nov. 20, 1858. The difierence of one day between 

the results of thlB two methods is due to the fractional parts 

of days being omitted. 
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2. T. W. Cook & Co. sold to Murray & Co. several bills 

of goods, as shown in the statement annexed. What is the 

average time of maturity ? 

April 15, 1857, a bill amounting to 9450, on 5 months' credit 
June 16, " " ^' 560, on 2 " " 

July 31, " " " 180, on 6 " " 

Sept 19, « '' " 760, on 6 " " 

Ans. Nov. 19. 
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S. Botight goodfl of Smith & Moore, at sundry tunes, and 
on di£ferefnt terms of credit, as follows ? 

Dec. 18, 1857, a bill of $375.50, on 6 months' credit 
Jan, 10,1858, " 290.60, on 6 " « 

March 13, " " 800.00, on 8 " " 

Aigl 30, " " 650.80, on 7 « " 

June 15, " " 460.25, on 4 « " 

What is the equated time for the payment of the whole ? 

Ana. Oct. 8, 1858. 

4. 0. Blake & Co. sold goods to J. B. Foster, at sundry 
times, and on different terms of credit, as follows : 

Sept 30, 1858, a bill of $ 80.75, on 4 months' credit 
Nov. 3, " " 150.00, on 5 " " 

Jan. 1,1859, " 30.80, on 6 " " 

March 10, " " 40.50, on 5 " " 

April 25, " " 60.30, on 4 " " 

How much wilL balance the account June 2, 1859 ? 

Ana. $364.04. 
Note, — ^The equated time for the payment of the above ac- 
coimt is May 5, 1859 ; hence the several bills above are equiva- 
lent to a bill of $362.35 due May 5. It is evident that the 
$362.35 should draw interest from May 5 to June 2, the time 
of settlement When it is required to know the amount due 
at any date previous to the equated time, the present worth^ 
of the sum of the several bills must be found. 

5. A merchant sold to one of his customers several bills of 
goods, as follows : 

May 9, 1857, a bill of $340 on 4 months' credit 
June 6, " " 400 on 3 

July 8, " " 345 on 5 

Aug. 30, " « 130 on 5 

Sept 30, " " ^on6 

How much money will balance the account Jan 1, 1858 ? 

Ana. $1466.40. 

6. J. D. Stuart bought of Geo. A. Davis & Co. several 
bills of goods, as follows : 

* The mercantile method of finding the present worth in each ouee ia to de- 
daci fator ai r far the time. 
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March 3, 1850, a bill of $250, on 3 moniha' orodit 
April 15, ** " 180, on 4 " " 

June 20, " « 325, on 3 " 
Aug. 10, " " 80, on 8 

Sept 1, " " 100, on 4 

What is the equated time of payment, and how mui^ mone^ 

would balance the account July 1, 1850 ? ^ 

.^(m. Aug. 30; $925.65. 

7. Purchaaed goods of a merchant at sundry times and on 

di£fer6nt terms of credit, as follows : 

Nov. 9, 1857, a bill of $ 20.00 on 5 months' credit 

" 30, " " 50.60 on 3 

Dec. 31, " " 90.00 on 4 

Feb. 1, 1858, " 120.00 on 3 

What is the average date of purchaM^ and what the average 

time of maturity f Ana. to first Jan. 4, 1858. 

8. A merchant sold goods to one of his customers, as stated 

below: 

Avril 6, 1857, a bill of $450, on 4 months' credit 
May 12, " « 600 « " 

June 20, " " 750 « " 

Aug. 1, " " 300 « « " 

When must a note for the whole be made payable ? 

Note. — ^When the sales have the same term of credit, as in 
the above example, it is most convenient to find first the aver- 
(xge date of purchase. The equated time of payment is then 
readily found by adding the common term of credit to this 
average date of purchase. The average date of purchase in the 
above example is 54 days firom April 6, which is May 30 ; the 
equated time of payment is 4 months firom May 30, which is 
Sept 30. 

The days of grace generally allowed may be added to the 
equated time. 

9. Sold John Smith, on a credit of 90 days, the following 

bills of goods: 

Jan. 10, 1858, a biU of $20. 

Ai)ril,12, " " 45. 

May 27, " " 60. 

June 30, '' " 75. 

What is.the equated time of payment ? Ans. July 13, 1858. 
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10. Pmchased goods of Stratton & Co, at diflsfsnt dates, 

and on a credit of 6 months, as below stated : 

Oct 12, 1858, a bill of ^M^O on 6 months' credit 
« 30, « " 95 " « 

Dec. 1, " " 180 " " 

it 25 ^^ '< 390 ^^ ^^ 

Jan. 20,' " " 410 " " 

How much money will balance the account Joly 1, 1858 ? 

Ans. $1542.907. 

Art. 143. To find what extension should be granted to 
the balance of a debt, partial payments having been made be- 
fore the debt was due. 

Ex. A owed B $1200, due in 6 months, but to accomodate 
him paid $400 in 2 months. When ought the balance to be 
paid ? Ans. in 8 months. 

Explanation. — Since A paid 6 $400 four months be/ore it 
was due, B, at the close of the 6 months, owed A the interest 
of $1 for 400 X 4 month8=:1600 months. To balance this in- 
terest due A, he can keep the $800 unpaid jl g of 1600 months 
=2 months after the debt is due. 

Ex. 2. Singer & Morton sold Wm. Williams, June 10, 
1668, goods to the amount of $1300, on 6 months credit. 
Aug. 20, Mr. WiUiams paid $200 ; Sept. 18, $250 ; Oct. 30, 
$350. When, in equity, ought the balance to be paid ? 

Operation. 

200 X 1?2 = 22400 
250 X 83 = 20750 
350 X 41 = 1435 

$800 57500 

57500-^500=115 
The balance ought to be paid 115 days from Dec. 10, 1858, 

which is April 4, 1859. 

BuLE. — Multiply each payment by the time it was paid 
brfore due, and^ divide the sum of the products hy the haiance 
unpaid. 

3. A sold B, July 1, 1858, goods to the amount of $1500, 
mi a credit of 90 days. Aug. 5, B paid $400 ; Sept 3, $600 ; 
Sept 15, $300. When ought B to pay the balance. 

Ans. April 26, 1859. 
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4. A merchant sells a cnstomer to the amount of $600, 

1 of which is to be paid in 3 months, i in 4 monthfl, and the 
balance in 7 months. The customer pays \ down. How long 
may he keep, in equity, the remainder ? Ana. 7| months. 

5. A owes B $600, payable in 6 months. At the close of 
3 months he wishes to make a payment so as to extend the 
time of the balance to one year. How great a payment must 
B make ? Ana. $400. 

Explanatton. — B wishes to pay such a sum of money three 
months be/are it is due, as will extend another simi 6 months 
after it is due. It is evident the sum paid must be twice as 
great as the sum extended. Divide $600 into two parts, which 
shall be to each other as 2 to 1. 

6. A owes B $1000, payable in 6 months. At the dose of 

2 months A pays B $1200, and B gives A his note for the 
balance. When ought the note to be dated ? 

Aps. 24 months back. 

Ha^lanation. — Since B paid A $1200 four months before 
the $1000 was due. A, at the close of the 6 months, owed B 
the interest of $1200 for 4 months, or $1 for 4800 months. 
It is evident that a note for the balance, $1200— $1000=$200, 
must be dated jIj^ of 4800 months, or 24 months previoua to 
the time the $1000 was due. 

7. July 10, 1858, A paid B $600 ; Sept. 12, 1858, B paid 
A $800. When ought A to pay the balance ? 

Explanation. — Sept. 12, B owed A $600+ its interest for 
64 days. He paid A $600 +$200. Hence, A is entitled to 
the use of the balance ($200) until its interest equals the in- 
terest of $600 for 64 days, or 192 days. 192 days from Sept 
12, 1858, is March 23, 1859. 

8. July 10, 1858, A paid B $800 ; Sept. 12, 1858, B paid 
A $600. What should be the date of a note, for the bal- 
ance? 

Explanation. — Sept. 12, B owed A $800+ its interest for 
64 days. He paid A but $600. Hence, he owes A the bal- 
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ance (9200) and the interest of $800 for 64 days, or the inte- 
rest of $200 for 256 days. A note for the balance must there- 
fore be dated 256 days previoua to Sept. 12, 1858, which is 
Dec. 30, 1857. 

Bemark. — ^The above eight examples, if well imderstood, 
will aid the student in equating accounts which contain both 
debits and credits.. 



« ^ • • » 



EQUATION OP ACCOUNTS. 

Abt. 144. Equation of accounts *(^o called ^^ Averaging 
of Accounts," and " Compound Equation of Payments") is 
the process of finding the equated time for the payment of the 
balance of an account that contains both debits and credits. 

Since the debit and credit sides of an account are respect^ 
ively equivalent to the sum of their several items, due at the 
equate time (See Note, page 213), the Jirst step in equating 
accounts is to find the time when each side of the account be- 
comes due. 

This may be fotmd by equating each side of the account, 

ioUhout any r^erence to the other, commencing either at the 
Jirst or the last date of each, or by using the Jirst or last date 
of the account as a common starting-point for both sides. 

The solution of the following example will suflSciently illus- 
trate these two methods of equating the debit and credit sides 
of an account. 

Note. — ^In the following solution we have conmienced at 
the first date and discounted : 

Ex. 1. 
Dr. Fisk, Hull & Co. in account with Jas. BusselL Or. 



186S. 

April 



May 1 

" 15 

June 24 

July 1 



SToMdse. 



(C 

it 
u 



$220 
125 
200 
140 
190 



lime of credit 


1858. 




3 mo. 


July 1 By Cash. 


$200 


5 " 


Oct. 3 " 


150| 


6 " 


Dec. 20 " 


300 


8 " 








9 " 
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VIBST KKTHOD* 

Debiis. 

joij <,ia», $230x 00= 
Oct 1. •• 125 X 90=11250 
M«,.i6, •• 200x135=27000 
T*.u.uu. 140x236=33040 
April 1. " 190x272=61680 



$875 )122970 



Mr i.i8n,9200x 00= 
<».«," 150 X 94=14100 
D~ «^ " 300x172 =51600 

$650 



)65700 
101 dc 

Credits ore doe 101 days from 
July 1, which, is Oct. 10. 



141 ds. 

Debits are due 141 days 

firom July 3, which is Not. 21. 

The above aooount ibos equated will stand as fbllowB : 

Dr. Or. 

Due, Not. 21, 1858, $875. { Due, Oot. 10, 1858, $650. 

Or thua : 

Debits. 

Dae, 

juir I, U8S. $220 X 2= 440 
o* 1. " 125 X 92=11500 
N«.i8, •• 200x137=27400 
nku,188b. 140x238=33320 
Airiii, « 190x274=32060 



$875 



Credos. 

IhUk 
Jolj 1,186B,$200X 00= 

150 X 94=14100 
300x172=51600 



Oct 8, " 
Dm. to, •• 



$650 



yssfiSb 



101 ds. 
Credits diie 101 days from 
July 1, which is Oct. 10. 



)124720 
143 ds. 
Debits due 143 days from 
July 1^ which is Not. 21. 

The account thus equated stands as before : 

Dt Ot 

Due, Nov. 21, $875. 1 Due, Oct 10, $1650. 

Note, — ^In the above operation, we start from the earliest 
date upon which any item of either side of the account he- 
comes due. 

The next step is to find when the balance of the accomit, 

as thus equated, becomes due. 

Debits, .... $875 650 

Credits, ... 650 43, 

Balance, . . . 



. . . $225 

Difference in time 42 days. 



1300 
2600 

225)27^ 



121 days. 
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Or ikuBy by DiacowU : 

$6.50 $455^.0375 (dis. of (225 

3.25 Dis. for 30 days. for 1 day)=121 days. 

L30 '' 12 '^ 

$4.55 Dis. for 42 days. 

Balance is due 121 days fix)in Nov. 21, 1858, which is 
March 22, 1859. 

Eacplanation. — ^Assume the account settled Nov. 21, the 
lateei date. The credit side of the account has been due from 
Oct. 10 to Nov. 12, or 42 days. Nov. 21, the credit side is 
equal to #650, and the interest of the same 42 days. That the 
debit side of the account may be increased by an equal amount 
of interest, it is evident that the balance of the account must 
xemain unpaid 121 days, or the 121 days must be counted for- 
ward from Nov. 21. 

0rthM9: 

The above account may be stated as follows : Oct. 10, 
1858, James BusseU paid Fisk, Hull & Co. $650 ; Nov. 21, 
1858, Fisk, Hull & Go. paid James Bussell $875. Now, since 
F., H. & Co. had the use of $650 for 42 days, J. H. is entitled 
to the use of $225 (the balance) until its interest equals the 
interest of $650 for 42 days, which is 121 days. 121 dayq 
from Nov. 21, 1858, is March 21, 1859. 



Due Nov. 21, . . $875 
Int to March 21, 1859, 17.65 



Proof. 

Dr. Cr. 

Due, Oct. 10, . . $650 
Int. to March 21, 1859, 17.65 
Balance, .... 225. 



$892.65 

$892.65 

2. Suppose the debit and credit side of the above account, 
when equated, to stand as follows : 

Doe, Nov. 21, 1858, 1650. | Due, Oct. 10, 1858, «875. 
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What is tho equated time for the payment of the balance ? 

Credits, .... $875 875 
Debits, .... J50 ^ 

Balance, ..... $225 225)36750(163 days. 

Difference in time, 42 days. 225 



1425 
1350 

750 
675 

Balance due 163 days previous to Kov. 21, 1858, which is 
June 11, 1858. 

Explanation. — Suppose the account settled Nov. 21. The 
credit side is equal to $875, and its interest from Oct. 10 to 
Nov. 21, or 4lI days. That the debit side of the account may 
be increased by an equal amount of interest, the balance of 
the account must be regarded as due 163 days previous to 
Nov. 21, or June 11. 

Or thus : 

Oct. 10, 1858, James BusseU paid Fisk, Hull & Co. $875 ; 
Nov. 21, 1858, F., H. & Co. paid J. B. $650. Smce F., H. & 
Co. had the use of $875 for 42 days, J. H. is entitled to the 
interest of $225 (tho balance) for 163 days. Hence, the bal- 
ance must be regarded as due 163 days previoua to Nov. 21. 
The simple question is : How long must $225 be on interest 
to equal the interest of $875 for 42 days ? 

Note. — If Fisk, Hull & Co. should wish to give their note 
for the balance, it is evident the note must be dated June 11, 
1858. 

RULE. 

First find the equated time for each side of the account 
without any r^erence to the other. Then multiply the side of 
the account which falls due fibst hy the number of days between 
the dates of equated time, and divide the product by the balance 
of the account. The quotient wiU be the number of days to be 
counted forward from the latest date when the smaller 
side of the account falls due first ; and backward when the 
larger side falls due first. 
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Kom— -Some Mxtfaon giro the ibUowing rufe;— -Multiply the amaUer aide of 
tiie aoooont by the number of days between the dates of equated time^ and divide 
the product by the balaooe of tiie aoooont The quotient will be the time ibr con- 
Bideration. From the equated date of the lairger aide^ count fobw abd when that 
Bide becomes due last, but baokwabd when it becomes dueylnl 

ANOTHEB METHOD. 

Abt. 140. The equated time for the payment of tlie bal- 
ance of an account may be found directly without first aver- 
aging the debit and credit items^ by the following method : 

■ Due* 

JOT «.WB.$220x 2= 440 
OA 1. " 125x 92= 11500 
M9T.18. " 200x137= 27400 
rab-Hun. 140x238= 33320 
Apriii. - 190x274= 52060 



$875 124720 
650 65700 



Dn«, 
Jiilj 1, 18S8, $200 X 

oet >, - 150 X 94=14100 
Dec. 20, " 300x172=51600 



$650 65700 

59020-^-225=262. 
262 days from July 1, 1858, 
is March 21, 1858. 



$225 59020 

Eay)lancUion, — ^We assume July 1, 1858 (the earliest date 
upon which any item becomes due), as the time upon which 
aU the items of the account becomes due. The interest of the 
debit items, from this assumed date of maturity to the time 
they respectively become due, equals the interest of $1 for 
124720 days ; the interest of the credit items equals the inte- 
rest of $1 for 65700 days. Hence, the balance of interest in 
&vor of the debit side equals the interest of $1 for 59020 days, 
or $225 for ^^j of 59020 day8=262 days. Smce the balance 
of items is also in favor of the debit side, it is evident it can 
remain unpaid 262 days without interest, or will become due 
262 days from July 1, 1858, which is March 21, 1859. If the 
balance of items had been on the credit side it would have 
been due 262 dajn previous to July 1, 1858. 

Assume the earliest date upon which any item of ihe ac» 
eofmt Incomes due to he the time of maturity for aH the items. 

Multiply each item by the number of days intervening be- 
tween this assumed date and the date upon which it becomes 
due, and find the sum qf these products on each side qfihe oe- 
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cofm#. I%en divide the mFTEBXNos between ike sums </ ^ 
debit and credit products by the balance cf the account; the 
quotient will be the time/or consideraiion. 

When the difference of jproducta and the balance qfihe ac- 
count /aB on the SAME aide count fobwasd ; when on opposite 
aides count backwabd. 

Note. — ^The latest date may be rued as a startbg-pomt. 

Szamples. 

3. A has with B an account^ which, when each side iii 
eqtulted, stands as follows : 

Dr Or 

Due, Jane 5, 91285. | Dae, Jane 24, $1080. 

. What is the equated time of payment for the balance ? 

Ans. Feb. 25. 

4. C has with D an account, the debit and credit sides of 
which, when equated, are as follows : 

Dr. Or. 

Due, Jan. 7, $325 | Dae Jan. 11, $1090. 

What must be the date of a note for the balance ? 

Ans. Jan. 13. 

6. What is the equated time for the payment of the bal- 
ance of an account, which, when the two sides are equated, 
stands as follows : 

Due, July 12, $450. [ Due, Sept 1, $800. 

Ans. Nov. 6. 

6. At what time will the balance of the following aooount 
commence drawing interest ? 

Or. Dr. 

Due, Oct 15, $1260 | Due, Nov. 20, $900. 

Ans. July 17. 

7. What is the equated time for the payment of the bal- 
ance of the following account, the merchandise items having a 
credit of 4 months ? 
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Dr. B. Bill & Co. in account with Orvil Blake. 



Or. 



1868. 

May 1 
June 6 
July 3 
Aug. 13 
20 
30 









1869. 




ToMdBe. 


^850 


70 


Jan. 1 By Cash. 1500 


00 




340 


75 


Jan. 19 


u 


440 


00 




180 


25 


Feb. 1 


tt 


100 


00 




500 


00 


Feb. 15 


« 


980 


00 




340 


40 










i 


80 


00 











LA:-: 



Ana. 808 days back of Jan. 28, 1859. 

Note. — ^In finding the equated time, when the cents are less 
than 50 reject them ; when more^ add $1. The work will be 
snfficiently accurate. 

8. When will the balance of the following account com- 
mence dmwing interest, allowing that eadi item was due from 
date ? What will balance the account Oct 1 ? 



Dr. 



A in account with B. 



Or. 



1868. 

July 10 

" 30 

Aug. 30 

Sept. 9 

^ 30 



ToMdse. 

6C 
€i 

a 
u 



$12000 
450100 
38000 
56000 
40000 




Ana. to first, Dec. 12. 

Remark. — Since the balance of the above account com- 
mences to draw interest at the equated time of the account, it 
is evident that the ca^h value of this balance, at any date aui- 
aequent to the equated time of the account, may be found 
Sy adding to tike balance its interest up to date; and at any 
datei^revfOiM to the equated time, by deducting from (he bal~ 
emee its iniereat for (he intervening time. By mercantile cus- 
tom interest ia deducted (as in the last case) instead of finding 
the true preeent worthy when money is paid before it is due. 

9. When will the balance of the following account com- 
raenoe drawing interest ? What wiU be die caA value of the 
balance, Jan. 1, 1859 ? Credit of 90 days on merchandise 
items. 



T 



284 



CASH BAX.ANOS. 



Dr. 



6 in aoconnt with C. 



1868. 

Aug. 18 

Sept 15 

^ 30 

Oct 8 

Not. 1 





1 




1 1868. 








To Mdse.!# 50 O0|0ct 7 


ByCaafaL 


1200 


00 


U 


140 00 


" 30 


a 


100 


00 


u 


80 00 


Dec. 1 


€C 


400 


00 


it 


200 00 




tc 






l( 


350 00 




u 







(Jr. 



CASH BALANCE. 

Abt. 146. When an account current is settled by cctah, it 
is not necessary to find the equated time as in the piecedii^ 
article. The true or cash halance of an account at a particu- 
lar date may be found directly as follows : 

Ex. 1. 
Dr. Dr. Murray & Co. in account with Jones & Sons. Or. 



1869. 






1869. 








April 10 


ToMdse. 


9150 


April 12 


By Cash. 


9250 




" 30 




400 


May 1 


« 


180 




Mar 16 

'« 24 




90 


June 7 


tt 


400 






100 


" 25 


(t 


564 




Jvine 1 




300 










« 10 




340 










« 26 




200 











What will be the true balance of the aboye account July 
1, 1859^ the time of settlement, allowing that each item draws 
interest from its date, at 6 per cent. ? 



April 10, 
" 30, 

May 16, 
" 24, 

June 1, 
«* 10, 
« 26, 



Debits. 

Dan. 

$150x82= 
400x62= 
90^46= 
100x38= 
300x30= 
340x21= 
200 x 5= 

$1580 6)62180 

$10,364 



Operation. 



12300 
24800 
4140 
3800 
9000 
7140 
1000 



Dot, 

April 12, 

May 1, 

June 7, 

" 25, 



Oredita. 

$250x80= 20000 
180x61= 10980 
400x24= 9600 
564 x 6 = 3384 

$1394 6)43964 

~7W 
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Bum of debit items, $1580 
« credit " 1394 

Balance of items, $186 



Int. of debit items, $10,364 
credit " 7.327 



i€ 



Balance of interest, $3,037 



True balance, July 1, $186+$3.04=$189.04. 

Eacplaiuition, — Since each item of the debit side of the ac- 
count was on interest from •its date to the time of settlement, 
the total interest of the several debit items equals the interest 
of $1 for 62180 days, which is $10,364. (The interest of $1 for 
6 days is 1 mill ; hence, the interest of $1 for 62180 days is 
found by dividing 62180 by 6, and pointing off three decimal 
plaoes.) The total interest of the several credit items equals 
the interest of $1 for 43964 days, which is $7,327. Now, in- 
stead of increasing each side of the account by its interest, and 
then finding the balance, this same result may be obtained by 
finding separately the balance of items and the balance of in- 
terests. If the two balances fall on the same side of the ac- 
count, it is evident the true balance will be their sum ; if on 
different sides, their difference. 



METHOD BY INTEBEST. 



Apr^ 10, $150 

« 30, 400 

16, 90 

24, 100 

1, 300 

10, 340 

26, 200 



June 



(I 



Daya. 

for 82= 
for 62= 
for 46= 
for 38= 
for 30= 
for 21= 
for 5= 



$1580 



Int. 
:^.05 

= 4.133 
= .69 
= .634 

= 1.50 

= 1.19 
= .17 

$10,367 



Diia, Dmyfl. Int 

April 12, $250 for 80=$3.333 
Mar 1, 180 for 61= 1.83 
June 7, 400 for 24= 1.60 
" 25, 564 for 6= .564 



$1394 



$7,327 



Balance of items 

" of interest: 
True balance, . 



:$1580 -$1394 =$186. 
:$10.367-*7.327= $3.04 
:$186 +$3.04 =$189.04 



JfyUf—iTbe "method by Interest" wiU generally be (band most oonvenieiit 
eillMr tat ilnding the equated time fi>r the peyment tt the balanee tt eoeoaBti^ or 
in flnding tiie caah balance. 

The above account, when balanced by interest, may be 
pretented as Ibllows : 

15 
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Dr. Murray & Co. in account with Jones & Sons. Or. 



— I^ 


Am'L D. 


— iii — 


—fm- "— 


*?SX-^:» 


"TSE~ 




$150.00 82 


$a.ua 


April 13 Bj Ca^ 


Its^s 






400.00 63 


4.133 




Mo.eo^" 




Hay IG 




90.0016 


.09 


June ', 




i.eo 






100.00 38 


.034 


" 3! 












" 


300.00'3D 


l.SO 
LIO 


Julj 1 


baLBctft. 






(TJST 










200.00 5 


.17 












Jolj 3 


buLbyint 


$1533.01 


S10.367 




-/ 










tlGS3.04 







Knore oxccpleil. PorUmoulh, Julf 1, ISSS. 



Jonea i. Son. 



Multiply each item of the accowni by ihe manber of dai^ 
intervening between the date on which it becomes due and Uie 
time of fiettZemenf. Divide the stims (f the debit and credit 
products reflectively by 6 : the quotient will be the interest of 
the two sides of the account, at 6 per cent., expressed in hills. 
Find the balance of items and also the balance <f interests. 

When the two balances fall on the sahs side cf the accowtf, 
the cash balance wiU be their sum ; when on opposite sides, 
their diffebenck. 

Or, 

Find the interest of each item from t?ie date on which it 
becomes due to tlie time of settlement The difference between 
the sums of interests on the debit and credit sides of tha ac- 
count wiU be the balamcs of intebebt. 

When the balance of interest falls on the same side as the 
balance of items, the cash balance will be their sux ; when on 
opposite sides, their diffebence. 

2. The following account was settled July 1, 1857. What 
was the cosh halance, interest being computed on each item 
from date at 7^ ? 
Dr. James Kehoe in account with J. Smith. Or. 



1»T. 1 




D« 


^^X 


\m. 1 


J"- 


^7 


Jan. ITobd-ofaoc't 


giao.oc 






AprU iWm*. 


»140.od 








96. IC 














" H 


"b>ll>pii;ible 


130.fiC 








"orderonT.a 


140.00^ 




Feb. S: 


















Marchl 




80.0( 






run«H 


"lease. 


G0O.O(N 




M»7l< 




300.0C 










1 






" ■ 


840.15 










1 
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3. What was due on the following account, Jan. 1, 1858, 
mtcrept G per cent., and a credit of 90 days being allowed on 
each merchandise item ? 
Dr. John Scott in account with Geo. Fields. Cr. 



Jd/ SfToUdae. 



(101( 






Aug. 12^7 Mdse. $300 

,. .. ., .: jjg 

339,76 



Ans. $307,492. 
4, "What would have been the true balance of the abovo 
account Jan. 1, 1858, at 7 per cent., no credit being allowed 
on merchandise items .^ Ana. $316,563. 



ACCOTTNT OF SALES. 

Abt. 147> An account of sales is & statement of the qnan- 
tity and price of goods sold, the charges incurred in the sales, 
and the net proceeds, which a commisBion merchant or con- 
Bgnee makes to his employer or consignor. 

The net proceeds is the eum to which the employer is en- 
titled after all charges are deducted. The net proceeds aro 
due as cash at the e<iuated time of the different sales. 

The following exaraples will give a fuller idea of an ac- 
connt of sales. 

i. Account of sales of grain for Fiak, Cook & Co, 



Description. 



Bush. 


Price. 


2S0 


« .M 


imii: 


«« 


im 


.55 


15a 


.371 


ra: 


I.IH) 


MSC 


.85 


\M 


.58 


w: 


Ml 


S55 


.90 



Jon. 30M. B. Gi!l»rt.f\Vh(!at, white. 
Feb. SCreet & Fisk.iWheat, me(L 
le'Whcelcr&Co.Com. 
2aC. A. Davis. lOata. 
Marcli20,T. C.Sidiuier.Wlieat, Ky. white. 
April 9 Talcott & Co.|Wheat, red. 

" 28J. B.Howard. Com. 
:May 7:T. Benton, " 

*' 30F. Hart. Wlieat, med. 



237.50 
88000 

1100.00 
562.50 
750.00 

1232.50 
75400 
27O00 
85950 
t6646.00 



OASH BALAHOI. 



Charges. 

Ctniinurion 2^ peroeoit. on (6646, 9166.15 

Hay 30— Freight on 955 hxahda wheat, . 47.70 

Di&jage and sacks, . 01.00 

Advertising in " Tribune^" . 7.00 

1272.40 
Net proceeds to credit of F. C. & Co., (6373.60 

ErroiB excepted. 
New York, June 1, 1858. SMITH & JONES. 

2. Salea S44 barrels floor, for acconnt of F. Bbodes & Son, 
Navarre, 0., by Bryant & Stratton, Cleveland, O. 



July 2 F. And^-Bon, 
" Morgan & Co. 

I Charges : 

Jtaw 16 Trans. Boat 

"Kent." 

Less am't d< 

on boat. 

Storage. 

Insurance. 

Conuniflsion 



125 
400125 






3 

cash, July 10 



3,320 
95 



4,35250 



7704 
1632^ 



21305 
4,139 45 
4,35250 



Clereland, 0, 
July 12, 18J8. 



(Bignfld) Bbtabt & Stbattoit. 



3. What will be doe F. Bhodei & Sou tm tha above ac- 
count January 1, 1899,? 



CASH BAJ.AHCE. 



4 Sales, 100 barrels linaeed oil, for account of Eobert 
Miller, WaireD, 0., by Bryant & Stratton, Cleveland, 0. 



HvHCodL 



Qaylnrd & Co. 



Charga : 

Tr,, BoatCuyaboga. 

BtoraKe. 

Fite Inenranco. 

Cooperage. 

Com. on 36SS> 

Net proceeds dne as 



403 
1,200 

201i 
2,200 
4,004) 



1,104 

191' 

1,980 



h May 



18, 



1855 



3,509 



60 



CleTeland, 0., (Signed) BaTANT & Stbattoh. 

May 24, 1855. 
5. Sales of provisions for account of M. Fisber & Co., 
Cincinnati, 0., by James & Co., St. Paul, Min. 

















PIkm. 




■-" 




F*.7 


VhwlarftCo. 






29 


Oaraa, plain. 


1450 St 






" )£i 


■■ 






4^ 


" euimr curod. 


230C lOj* 






V^.b 


'■ 






Meaa pork. No. a. 


84C 7J« 






- It 


AltrwniCo. 




a.-j 


1S» 






Apr. 3 


ELMQler. 


15 
80 






Kegs boiler, W. R. 
Clieeao. 


840 16« 
4200 61* 






" lOWheelor t Oo. 






l.K) 




2432 7J* 






Itaj 2:A]train k Co. 




15 




Ueaa pork, No. 2. 


IG" 






" S.Gea Singer. 






37 


ihouldera (city). 


2512 7!* 
14.580 






1 


95 


40 


276 









ChargL^. 

Feb. 1— Freight of 13,040, et 70^. per 100. 
April a— " 5,040, "68^. " 

Storage, 5". Coopeface, 3*= 880, 
Fire Iiunraiice, at ^^on 9> 
CommissionB, " 2l% " %. 

liTet proceeds as cash, due 

St Paul's, Minnesota, Jaseb & Ca 

May 15, 185a 
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ANNUITIES. 

Abt. 148. An Annuity {L, annua^ a year) is a fixed gam 
of money payable annually, or at the end of equal periods of 
time, to oontmue for a given number of years, for life, or for- 
ever. 

A certain Annuity^ or an Annuity certainy is one that is 
payable for a definite length of time. 

A contingent Annuity is one that is payable for an uncer- 
tain length of time ; as during the life of one or more persons. 

A perpetual Annuity, or an Annuity in perpetuity, is one 
that continues forever. 

A deferred Annuity, or an Annuity in reversion (whether 
certain, contmgent, or perpetual) is one ihat begins at a fbture 
time ; as at the death of a certain person. 

An immediate Annuity, or an Annuity in posseaeion, is one 
that begins at once. 

An Annuity forborne, or in arrears, is one whose pay- 
ments have not been made when due. 

The amount, or Jinal value, of an annuity is the sum of 
the amounts of all its payments, at compound interest, firom 
the time each is due, to the end of the annuity. 

The present value of an annuity, at compound interest, is 
the sum of the present values of all its payments ; or the pres- 
ent worth of its final value. The present value, put out at 
compound interest, will amount, at the time of the expiration 
of the annuity, to its final value. 

The subject of annuities is one of great practical import- 
ance in the affiiirs of life. Its principal applications are leases, 
life-estates, rents, dowers, reversions, life-insurance, etc. The 
problems are readily solved t)y means of tables which give the 
present and final values of $1 for a given number of years at 
the ordinary rates of interest. A complete discussion of the 
principles upon which these tables are computed would require 
too much space. 



Abt. 149. 



ANNOITIES. 



A Table, 



I Bboviiig the present value, atid also the amount, or Snal value, 
I of an annuitjkof 91, for any number of years not exceeding 
[fifty: 



PnMBt nlao atm Anoaltj of tL 



FliBl nlao o/u Ansoltr of tl. 
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Abt. 150. To find the amoant, or final valae, of an aonnity 
certain^ at compound interest^ in arrears, or forborne. 

Ex. 1.- Suppose a rental of $500 a year to remain unpaid 8 
years ; what is the amount due^ at 5 per cent, compound in- 
terest ? Ana. $47745.545. 

Operation. 

$9.549109, amount of $1 for 8 yean. (See Table). 
500 
J47.745.545; " #500 ' 

Bulk. — Multiply the amount ^ or final value, of an animity 
of %\ J for the given rate and time, by the given annuity. 

Note. — ^When the annuity draws simple interest, the 
amoimt is found as in annual interest. 

Ex. 2. Find the final value of an annuity of $150, running 
12 years at 4 per cent, compound interest. 

Ana. $2253.87+. 
Ex. 3. An annuity of $200 has been in arrears 15 years ; 
what is the amount due, at G per cent, compound interest ? 

Ana. $4655.194. 
Abt. 151. To find the present value of an annuity certain, 
Ex. 1. What is the present value of an annuity of $120, 
to continue 25 years, at 6 per cent. ? Ana. $1534. 

Op^ation. 

$12.783356, present value of $1. (See Table.) 
1 20 
$1534.002720 " $120. 

EuLE. — Multiply the preaent value of $l,*<w an annuity 
for the given rate and time, by the given annuity. 

Note. — Since the present value of an annuity is the preaent 
worth of its amount, or final value, the present value of an 
annuity may also be found by first finding the amount, and 
then the present worth of this amount. 

Ex. 2. What is the present value of an annuity of $650, to 
continue 15 years, at 5 per cent. ? Ana. $6746.7777. 
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I 



Sl 3. What is the present worth of a leasehold of $1200, 
pajrable annually for 50 years, at 6 per cent, ? 

Ans. $1891423. 

Ex. 4. A widow is entitled to $140 a year, payable semi- 
BODually, for 13 years ; what ia the present value of her inte- 
rest, at 10 per cent compound interest ? Aiia. $1158.80. 

Ex. 5. I wish to purchase an annuity which shall secure to 
my ward, at 4 per cent, compoand interest, $250 a year for 
14 years. What must I deposit in the annuity office ? 

Ans. $2640.78. 

Abt. 162. To find the present value of a perpetuitij. 

Ex. 1. What is the present value of a perpetual leasehold 
of $1200 a year, at 5 per cent. ? Ans. $24000. 

Operation. 
$1200.00-^.05=824000, present value. 

ExplanfUion. — The present value must evidently be a prin- 
cipal which yields an annual interest of $1200, at 5 per cent. 

BcLi:. — Divide the given annuity by the interest of ^1^ for 
one year. 

Ex. 2. What is the present value of the perpetual lease 
of $4800 a year, at 8 per cent, interest ? Ans. $60000. 

Ex. 3. What is the present value of a perpetual leasehold 
of $1600 a year, payable semi-annually, at 6 per cent, interest 
per annum ? Ana. $27066|. 

Sugijestion. — ^When an annuity is payable semi-annually, 
or qaarterly, interest must be allowed on the half-yearly or 
quarterly payments to the close of the year. The anuuity in 
the last example is $1624. 

Ex, 4. The ground rent of an estate yjdds an annual in- 
come of $2400, payable qimrterly, at 4 per wnt. per annum. 
What is the value of the estate ? Ans. $60900. 

Abt. 153. To find the present value of a certain annuity 



Ex, 1, What is the present value of an annuity of $250, 
[ dcfpTTod 12 years and to contiauc 10 years, allowing 6 per 
[ cent compound interest ? Ans. $91443+. 
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OpercUion. 

$12.041582— present worth of $1 for 22 yrs. 
8.383844 " " 12yra. 

~|3:657738 " « 10 yra. deferred 12 yrs. 

250 
$914434500 *' $250 " « 

Explanation, — The present worth of an annuity of $1 for 
22 years must be equal to its present worth for 12 years, pl%8 
its present worth for the 10 succeeding years. Hence the pres- 
ent worth of an annuity of $1 for 10 years deferred 12 3^ears 
must equal its present worth for 22 years, minus its present 
worth for 12 years. The present worth of $250 is evidently 
250 times the present worth of $1. 

BuLE, — Find from the table the present value of an annu- 
ity of %Y, commencing at once and continuing till the termi- 
nation of the annuity J and also till the reversion commences. 
Multiply the differences of these present values by the given 
annuity. 

Note, — If the annuity is perpetual, the present worth of 
$1, commencing at once, is found according to the last article. 

Ex. 2. What is the present value of a leasehold of $1800, 
deferred 10 years and to run 20 years, at 5 per cent, compoimd 
interest ? Ans. $13771.2888. 

Ex. 3. A lease, whose rental is $1000 a year, is left to two 
sons. The elder is to receive the rent for 9 years and the 
youngest for the 12 years succeeding. What is the present 
value of each son's interest, allowing 6 per. cent, compound in- 
terest ? Ans, to last, $4962.385. 

Ex. 4. What is the present value of a perpetuity of $900, 
to commence in 30 years, allowing 4 per cent, compound inte- 
rest? Ans, $6937.17. 

Art. 164. To find the annuity, the present or final value, 
time and rate being given. 

Ex. 1. An annuity running 20 years, at 7 per cent, com- 
pound interest, is worth $15,000 ; what is the annuity ? 

Ans, $1415.89. 
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Operation. 
#15000 ~ $10.593997 = 1415.89. 

JExplancUion. — Since $10.593997, at 7 per cent, compound 
interest for 20 years, yields an annuity of $1, $15000 will 
yield an annuity equal to $15000-=- 10.593997. 

BuLE. — Divide the present orjirud value of the given annu- 
ity by the present or fined value of an annuity of $1, for the 
given rate and time. 

Ex. 2. An annuity in arrears for 8 years, at 5 per cent, 
compound interest, amounts to $47745.545 ; what is the an- 
nuity ? Ans. $500. 

Ex. 3. A yearly pension, unpaid for 12 years, at 6 per 
cent compound interest, amounted to $1591.7127 ; what was 
the pension ? Ans. $100. 

Ex. 4. The present value of a lease, running 25 years, at 6 
per cent, compound interest, is $15340.037 ; what is the an- 
nual income ? Ans. $1200. 



CONTINQENT ANNUITIES. 

Abt. 156. When the annuity is to cease with the life of a 
certain person or persons, it becomes necessary to ascertain the 
probability of the person or persons, upon the continuance of 
whose life the annuity depends, surviving a given period. The 
measure of this probability is called Expectation of Life, and 
has already been noticed under Life Insurance. 

In computing contingent annuities, the expectation of life 
of the person or persons named, as shown in Bills of Mortality, 
is taken as the time of the annuity. It can then be computed 
as an annuity certain. 

A table, showing the present value of an annuity of $1, to 
continue during the life of an individual, is called a TaAle of 
Life Annuities. 

Abt. 156. To find the present value of a life annuity. 
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Ex. 1. What is the present value of a life pension of $150^ 
the age of the pensionary being 75 years ; interest, 5 per cent ? 

Ana. 974a35. 

Operation. 

$4.989— value of annuity of $h 
150 



9748.350 ** " $150. 

BuLE. — Multiply the present value qf a Itfe annuity oj 
as ahoum in the tabhj by the given annuity. 

Ex. 2. Suppose a person 60 years of age is to receive an 
annual salary of $600 during life. What is the present value 
of such income, at 6 per cent., compound interest ? 

Ans. $4982.40. 

Ez. 3. What must be paid for a life annuity of $560 a 
year, by a person aged 55 years, at 5 per cent., compound in- 
terest ? Ana. $5794.32. 

Abt. 157. To find how large a life annuiKJr can be bou^t 
for a given sum, by a person of a given age. 

Ex. 1. How large a life annuity can be purchased for $2400, 
by a person aged $65 years, at 7 per cent. Ana, $350.51. 

Operation. 

2400.000 ^ 6.847 = 350.51. 

BuLE. — Divide the given aum by the preaent value qf am 
annuity of%\for the given age and rate. 

Note, — This is the reverse of the preceding article. 

Ex. 2. How large a pension, at 6 per cent., compound in- 
terest, can be bought for $1600, the age of the pensionary 
being 50 years ? 

Ex. 3. How large an annuity can be bought for $3000, by 
a person aged 25 ; interest, 5 per cent ? Ana. 190.15i 
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Art. 158. In Tarioua kinds of bnainesa, it is Bometimcs 
convenient or necessary to mix articles of different Tallies or 
qnalitiea, thus forming & compound whoso value or quality 
differs from that of its ingredients. This process is called 
Alligation {L. ad, to, and Ugatua, bound ) ; a name sug- 
gested by the method of solving somo of its problems by join- 
ing or Hiiding together the terms. 

The various problems in All^tioa may be divided into 
two cltisses, commonly called Alligation Medial and AUiga- 
tion Alternate. 



ALLIGATION MEDIAL. 

Abt. 169. AUii/ation Medial foaches the method of find- 
ing the average value or quality of a mixture, the value or 
quality, and also the quantity, of whose ingredients are knovn. 
Es. 1. A farmer mixed together 50 bushels of oats, at 40 
cemts per bushel ; 30 bushela of barley, at 50 cents per buebel ; 
and 25 bushels of com, at 60 cents per bushel What was a 
bushel of the mixture worth ? 

Explanation. — Since the value of 50 
bushels of oats, at 40 cents a bushel, ia 
2000 cents ; of 30 bushels of barley, at 
50 cents a bushel, 1500 cents ; and 25 
bushels of com, at 60 cents a bushel, 
1500 cents ; the value of the mixture is 
2000 cents + 1500 cents + 1500 cents^; 
5000 cents. But the mixture contains 
50'buflhel8+30bu8hels4-25buahel8=105 bushels. Hence, the 
Tilue of 1 boshei of the mixture is tsj of 5000 cent8=47jf 
cests. 

Ex. 2. A goldsmjfti melted together 12 ox. of gold, 20 



OPEEATION. 

40x50=2000 

50x30=1500 

60x25 =1500 

105 pOOO 

47H 
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carats fine ; 6 oz.^ 18 carats fine ; and 10 oz., 16 carats fine. 
What was the quality of the mixture ? Ans. I84 carats. 

Ea^lancUion. — Since a carat of gold 

OPERATION. is the ttoeniff'/ourth part of the mass 

<^«* _^a2n r^arded as a unit (here an oz.), 12 

18 X 6 = 108 oz.ofgold, each oz. containing 20 carats 

16 X 10 = 160 of pure gold, contain 12 tunes 20 caiats 

28 )508 =240 carats ; 6 oz. of gold, each con- 

""181 taining 18 carats, contain 108 carats ; 

10 oz. of gold, each containing 16 carats^ 

contain 160 carats. Hence, 12 oz.+6 OZ.+IO oz.=28 oz. of 

mixture contain 240 carat8 + 108 carats + 160 carats=506 

carats, and 1 oz. of the mixture must, therefore, contain -/f of 

508 carats=18| carats. 

Note, — The regarding of a carat as aunit of measure of ihe 
pure gold in a given mass is not essential to the explanation 
of the above solution. For, suppose the comparative qualities 
of the above varieties of gold, represented respectively by the 
numbers 20, 18, and 16. Now, as these numbers represent 
the comparative qualitiea of the three varieties of gold, it is 
dear they must contain a common unit of quality. The num- 
ber 20 denotes that the quality of the first variety contains 
this common union of quality 20 times ; and, hence, 20 is the 
measure of its quality. But the effect of 12 oz. in determining 
the quality of a mixture is 12 times as great as the efiect of 
1 oz. ; hence, 12 x 20 or 240, is the effective quality of 12 oz. 
of gold, if the quality of 1 oz. is 20. 

Multiply the value or quality of each article hy'the number 
of articles J and divide the sum of the products by the sum of 
the articles. The quotient toiU be the average value or quality 
of the mixture. 

Ex. 3. A grocer mixed 15 lbs. of coffee, at 18 cents a 
pound ; 35 lbs., at 16 cents a pound ; and 40 lbs., at 14 cents a 
pound. What is a pound of the mixture worth ? Ans. 15 J cents. 

Ex. 4. A grocer mixed 25 gallons ^ wine^ at 90 cents a 
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gallon ; 40 gallona of brandy, at 75 cents a gallon ; and 10 
gallons of water without price. What is a gallon of the mix- 
ture worth P A71S. 70 ceatB. 



I 



ALLIGATION ALTERNATE. 

Art, 160. Alligation Alternate teaches the method of 
finding in what proportion several simple ingredients, whose 
Talaea or qualities are known, must be taken to form a mix- 
ture of a given mean value or quality. 

Sometimes the quantity of one or more of the ingredients 
is given, and it is required to £ud what amount of the other 
ingredients must bo taken. 

Sometimes the quantity of the mixture is given, and tho 
relative amount of ingredients is required. 

We shall givo the solution of examples involving the last 
two conditions, but omit special rules. 

Ex. 1. A grocer has coCfeea worth 10 and 15 cents a pound. 
In what proportion must they bo taken that the mixture may 
be sold for 13 cents a pound ? 

Solutmti. — By selling the mixture for 13 cents a pound, he 
will gain 3 cents on each pound of tlio cofFee worth 10 cents, 
and will lose 2 cents on each pound of the cofFee worth 15 
cents. Hence, to counterbalance the gain of 3 cents on 1 
pound of tho first kind, he must use 1 J (3—2) pounds of the 
second kind. The proportion, therefore,JiiUHt be 1 lb., worth 
10 cents, to Ij lbs,, worth 15 cents. 

Ex. 2. A grocer has sugars worth 7, 10, and 12 cents a 
pound. In what proportion must they be taken to make a - 
mixture worth 9 cents a pound ? 

Solution. — On each pound of sugar worth 7 cents there is 
a gain of 2 cents, and on each pound of sugar worth 10 cents 
thero is a loss of 1 cent. He must, therefore, tako 2 pounds of 
the second that the loss may counterbalance the gain on 1 pound 
of the first. On each pound of sugar worth 12 cents there is 
a loss of 3 cents. To counterbalance this loss I4 (3-^2) poimda 
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more of the first kind mtLst be taken. Hence, the proportioii 
is l+li=2^ lbs. worth 7 cents, to 2 lbs. worth 10 cents, to 1 
lb. worth 12 cents. 

Ex. 3. A grocer has four kinds of tea, worth respectively 
50, 60, 70, and 90 cents a pound. In what proportion must 
they be taken to make a mixture worth 80 cents a pound ? 

Solutum. — On a pound of the first kind there is a gain of 
90 cents ; on a pound of the second, a gain of 20 cents ; on a 
pound of the third, a gain of 10 cents ; and, hence, on a pound 
of each of these three kmds a gain of 30+20+10=60 cents. 
On 1 pound of the fourth kind there is a loss of 10 cents ; and, 
hence, to counterbalance the 60 cents gain, 6 poundB of the 
fourth kind must be taken. The proportion is, therefore, 1 
lb. of the first kind, to 1 lb. of the second, to 1 lb. of the third, 
to 6 pounds of the fourth or multiples of tibese numbers. 

Ex. 4. A farmer has oats worth 40 oents a bushel ; com, 
worth 50 cents ; rye, wortix 70 cents ; and wheat, worth 90 
cents. How must they be mixed that the mixture may be 
worth 60 cents ? 

Solution, — On each bushel of oats there is a gain of 20 
cents ; on each bushel of wheat a loss of 30 cents. Hence, he 
must take 1^ bushel of oats to 1 bushel of wheat. On each 
bushel of com there is a gain of 10 cents ; on each bushel of 
rye, a loss of 10 cents. Hence, he must take 1 bushel of com 
to 1 of rye. Proportion, Ij, 1, 1, 1. 

Note, — ^In the above solutions, it will be observed thai the 
ingredienta are combined, two aiui two, in such quantitiee as 
to make gains and losses equal. 

METHOD BT LINKING. 

3(2 Example above. 



80 



60v . - lai 

60\\ - . lOl 
700/ - - lof 
90^d0-f20^10s:60j 



AxA, or Am. VorlflMtiaai. 



fl 
1 
1 
6 



10x50=:: 500 1x50= 50 

10x60= 600 1x60= 60 

10x70= 700 1x70= 70 

60 X &0=5400 6x90=540 

90 )72oo 9 ym 

80 80 
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4tA Eearnple, 



|40. 

«>to) 



Am., 

30" 
10 
10 
20 



. -5-10= ■ 



or Ana. 

3 
1 
1 
2 



Verifieatlooi. 

30x40=1200 3x40=120 
10x50= 500 
10x70= 700 
20x90=1800 



70 



Or thiu : 



eo 




or 



10 
30 
20 
10 






-^10= 



1 
3 
2 
1 



10x40: 
30x50: 
20x70: 

10 X 90: 



1x50= 60 

1x70= 70 

2x90=180 

)4200 7 )m 

60 60 



Yorlflofttloaft. 

; 400 1x40= 40 

1500 3x50=160 

1400 2x70=140 

900 1x90= 90 



70 



)4200 7 )420 



60 



60 
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Write the values or qtudities of the ingredients in a calumny 
Olid the value or quality of the mixture at the left hand. Link 
each number in the column that is less than the value or qual- 
ii\i cfthe mixtu7'e with one that is greater^ or the reverse. 

Then find the difference between the value or quality of the 
mixture and that of each ingredient j and place the same oppo- 
site the number with which it is connected. The number j or 
ihe sum of the numbers j opposite the value or quality of each 
ingredient y will denote the amount of the same to be taken. 

Bemark. — Since equi-multiples of quantities have the same 
relation to each other aa the quantities themselves^ it follows 
that any equi-multiples of these numbers will also satisfy the 
conditions of the problem. 

Ex. 5. A merchant has teas worth 60, 75, 80, and 100 cents 
per lb. How much of each kind must he take to make a mix- 
ture worth 85 cents per lb. ? Ans. 1, 1, 1, 2. 

Ex. 6. A wine-merchant wishes to mix wine worth $1.20 
and $L40 per gallon^ with water. How much of each kind 
must he use to make a mixture worth $1.00 per gallon ? 

Ex. 7. A goldsmith wishes to combine gold 22 carats fine ; 

19 camts fine ; 18 carats fine ; and 17 carats fine. In what 

16 
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proportion must they be united that the compound may be 20 
carats fine ? 

Ex. 8. A farmer wishes to mix 60 bushek of com, at 00 
cents a bushel, with rye, at 75 cents ; barley, at 50 cents ; and 
oats at 45 cents. What quantity of rye, barley^ and oats 
must be taken that the mixture may be wortix 65 cents a 
bushel ? 

Explanation. — Since 
the amount of com to 
be taken is 6 times 
the amount found — 10 
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65 



45\ - 
50>A . 
6O0/ . 



10 
10 

10 



75^20+15+5=40 



x6= 



60 
60 

2^ boBhel^-the qiumtity 
of oats, barley, and 
rye, must be increased in the same ration : i. e., be multi- 
plied by 6. 

Ex. 8. A grocer wishes to mix 100 pounds of coffee, worth 
12 cents, with coffee worth 15, 10, and 8 cents. What quan- 
tities must he take that the mixture may be worth 11 cents a 
pound ? 

10. A wine-merchant wishes to fill a cask containing 36 
gallons with a mixture of wines worth 31*00, $1.20, $1.90, 
and $1.60 per gallon. How many gallons of each kind must 
he take that the mixture may be worth $1.40 per gallon ? 



Operaiion. 



Or thus: 



140 



100\ 

i5o^y 

160^ 



20 
10 
20 
40 



x| 



J 



8 

4 

8 

16 



20 
10 
20 
40 



90 
36-^90=1 




x4= 



8 

4 
8 

36 



=4 



Explanaiton. — Since, in the first case, the amount required 
— 36 gallons — is f of the amount obtained by mixing 20 gal- 
lons of the first kind, 10 gallons of the second, 20 gallons 
of the third, and 40 of the fourth, it is evident that f of the 
quantity of each ingredient must be taken. In the second 
case, the amount required is 4 times the amount obtained ; 
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fond, hence, the quantity of each ingredient must bo mnlti- 

7 plied by 4. 

Ex. 11, A trader wishes to fill 10 casks, each containing 28 
gallons, with a mixture of brandy, rum, and water. If the 
brandy ie worth 80 cents a gallon, and the mm 95 cents, how 
many gallons of each must be taken that the mixture may he 
worth 75 cents ? 



I 

I mo 



PARTNERSHIP. 

Abt, 161. Partnership is the association of tro or more 
peraons, for the purpose of carrying on business at their Joint 
expeoso. 

Each person thus associated is called & partner ; and the 
several partners, in their associated capacity, are called a com- 
pany, firm, or house. 

The money or property invested by such a company in 
Inisiness is called their capital, gt joint-stock, or stock in trade. 

The profits and losses of the business are sometimes shared 

the several partners in proportion to their stock in trade ; or 
more correctly, in proportion to the use or interest of their stoclt 
in trade. When the stock of the several partners is invested for 
the same length of time the interest of the stock is proportioned 
le stock itself; and, hence, the profits and losses in this 
are shared in proportion to the stock of the several partners. 

Sometimes one or more of the partners furnish the cajjital, 
and the other or others contribute their services. 

The profit or loss to be shared is called a dividend. 

The duration of a partnership is limited by contract, or is 
left indefinite, subject to be dissolved by mutual consent and 
.agreement. 

When a company is dissolved, either by the limitations of 

contract or by mutual agreement, the adjustment of tlie 

tnnts of the company, and the division of effects, is called 
partnership settlement. 
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Note. — ^AlthoQgli partnership setdemeaii &I1 properly 
within the province of book-keeping, we have added a few ex- 
ampled to illostrate the manner of closing mijch acccnuitB. 

Abt 162. When the capital of the several partnera is 
invested for the same length of time^ to find each partner's 
share of the profit or loss. / 

Ex. 1. A^ B, and C enter into partnership in the lumber 
business for 3 years. A put in $2400 ; B, 3600 ; C, $600. 
At the time of the dissolution of the firm the net profits were 
$4000. What is each partner's share of the profits ? 

TIRST HSTHOD. 

A'b stock, $2400= i^VyV= i of mtix^siodL * 

B's " 3600=TViVT=fV " " 
C's " 6000= tVAV= i " ^^ 

Entire stock, $12000 

Hence, A's share of profits^ 1 of $4000=r$ 800 
B's " ^ =A of $4000= 1200 
C's " " = i of $4000= 2000 

Entire profits, .... $4000 

EoDplancUioTk — Since A's stock equals j, B's i\, and C's \ 
of the entire stock, A would be entitled to j, B to ^j, and G 
to I of the entire profits. 

SXCOKD METHOD. 

A's stock, $2400 
B's " 3600 
C's " 6000 

Entire stock, $12000 
" profits, $4000 

^y^V= j. Hence, profit8= | of stock. 

A's share of piofits=| of $2400=$ 800 
B's " ^ =i of $3600= 1200 
C's " « =i of $6000= ^000 

Entire profits, .... $4000 

Eoqplanation. — Since the entire profits equal i of the entire 
stock, each partner's share of the profits must equal ^ of his 
stock. 
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THIBD METHOD. 

$4DOO-^912000=:.33}. Hence the prafit8=33^ per cent 
of the stock. 

A's share of pn)fits=92400 x .33}=$ 800 
B's « ^ = 3600x.33i= 1200 
C's " " = 6000 X. 33}= 2000 

Entire profits, $4000 

FOUBTH METHOD. 

$12000 : $2400 : : $4000 : $ 800, A's profits. 
$12000 : $3600 : : $4000 : $1200, B's " 
$12000 : $6000 : : $4000 : $2000, C's " 

$4000, Entire profits. 

Rule. — First find what pabt of the entire stock each 
partner has contributed^ then take the samb pabt of the total 
profits or loss for each partner's share of the same. 
Or, 

First find what pabt of the entire stock the total profits 
or loss may he ; then take the same pabt of each partner's 
stock for his share of the profits or loss. 
Or, 

Find what per cent, of the entire stock the total profits or 
loss may be ; then multiply each partner's stock by the rate 
per cent, expressed decimally. 

Or, 
Form the proportion, cls the whole stock is to ecLch partner^ s 

stock, so is the whole profit or loss to each partner's profit or 

loss. 

Ex. 2. A, B, and C traded in company. A pat in $8000 ; 
B, $4500 ; and C, $3500. Their profits were $6400. What is 
each partner's share of the profits ? Ans. C's $1400. 

Ex. 3. A and B^ in trading for three years, make a profit 
of $4800. A invested | aa much stock as B. What is each 
man's share of profit ? Ans. B's $3000. 

Ex. 4. Two drovers, A and B, have been operating in com- 
pany in baying and selling sheep. A made parchases to the 
amoant of $6780, and paid expenses amounting to $274.12. 
B made parchases to the amount of $3840^ and paid expenses 
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amounting to $312. The sheep were sold by A for $10,482. 
How much was made or lost ? How will A and B settle^ Ihe 
profits or losses to be shared equally ? 

Ex. 5. and D agree to perform a certain piece of work 
for government, for which they are to receive $4680, provided 
it passes inspection as No. 1. If it pass as No. 2, 15 per cmi 
is to be deducted ; as No. 3, 20 per cent, is to be deducted. 

The result of the inspection was as follows : 

1st division, which is f of contract, is No. 1« 
2d " « I « No. 3. 

2d " "1 '' No. 2. 

C has advanced, for the prosecution of the work, $1328 ; 
B has advanced $987.45. Neither has received anything from 
government, and all the money advanced has been used. How 
much have they gained, and what is each man's share ? 

Art. 163. When the capital is invested for different periods 
of time, to find each partner's share of the profits or loss. 

Ex. 1. A, B, and C traded in company. When they com- 
menced business, A put in $4000 ; B, $3000 ; and C, $5000. 
At the close of the first year A put in $3000 more, and C took 
out $1000. At the close of the second year B put in $2000. 
At the close of the third year they dissolve partnership, and 
the net profits of the firm are found to be $2100. What is 
each partner's share of the gain ? 

Operation. 
Ahadin 



B 
C 



ItoSo J2=|l^ i e4000+$14000=»18000. 
|5000xl=| 500o(*^^+* 5000=$11000. 
Sx2=| iSoSJ'SOOO+e 8000=$13000. 



A, B, and C, together, had in $42000 for one year. 

Hence, A's share of gam=H7n or ^ of $2100=$900 
" B's " =ii*n or H of $2100=$550 
" C's « =iUU or H 6{ $2100=$650 
Entire profits, $2100 
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Explanation.— &mce A Lad in 84000 for 1 year, and $7000 
for 2 j-ear8=$14000 for 1 year, A hail in trade the samo as 
$4000+ §14000=818000 for 1 year ; and, eince B had in $3000 
for 2 years =6000 for X year, and 85000 for 1 year, B had in 
trade the same as 86000+Sl5O0O=8U0O0 for 1 year; and 
since C had in 85000 fur 1 year, and 84000 for 2 years=^88000 
for 1 year, C had in trade the same aa $5000 + $8000= 813000 
for 1 year. Hence, A, B, and C, together, had in trade the 
same as 8l8000 + 8ll00 + 8l3000=S42000 for 1 year. 

Note. — The remaining portion of the solution may be in 
accordance with either of the /ovr preceding ruUa ; for the 
time the stock of the several partners is inyested is now tho 
Bamo— one year— A'a stock being $18000; B's, $11000; and 
C'b, $13000. 

bt interest. 

ran. Int. Int. 

A had in $4000 for 1=8240.00 ) 

" 87000 for 2=8840.00 \ 

B " $3000 for 2=8360,00 ; 

" $5000 for 1=$300,00 \ " 
C " 85000 for 1=$300.00 ) _tt ,70^^ 
„ $4000 for 2=$480.00 S " ^ 
Total interest of entire stock, at C;c=$252a00 
Hence, A'sshareof profits=i|JJ or } of $2100=900 
" B's " = jViV or H of $2100=550 

" C's " =i'iV( or H of $2100=650 

Note. — Since like parts of two numbers have the same ratio 
as the numbers themselves, it is evident the interest may be 
computed at any per cent. It is also evident, from the same 
principle, that the mterest of the stock may be regarded as the 
stock itself; and, hence, when the Interest is obtained, the 
remjwning portion of the solution may be in accordance with 
cither of the/our preceding rules. 

RtJLE. — Multiply each partner's stock hy the time it was 
invested, and regard the product as his stock in trade, and the 
SDK 0/ the prodKcta as the entire stock in trade, and then pro- 
ceed according to either 0/ the /our preceding rales. 



= 81080.00 
= 8 660.00 
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Or, 

Find the interest of each partner^ a stock for the time it was 
invested, and regard the interest thus found as his stock in 
trade, and the bum of the interests as the entire stock in trade^ 
and then proceed in accordance unth eOher of the four pre^ 
ceding rules. 

Ex. 2. A and B entered into partnerdiip Jan. 1, 1898. A 
pat in 14500, and B, $5500. July 1, 1858, B put in $1500 
more. Oct. 1, 1858, A took out $500. Jan. 1, 1859, each pat 
in $1500. July 1, 1859, they dissolved partnership, and found 
they had lost $846. What is each partner's share of the 
loss ? Ans. A's $3^ 

B's$501 

Ex. 3. A, B, and C hired a pasture for 6 months, for $245. 
A put in 40 sheep ; B, 50 sheep ; C, 80 sheep. At the close 
of 3 months A put in 20 more ; at the close of 4 months B 
took out 20 ; and at the close of 5 months C took out 60. 
How much ought each to pay ? Ans, A $75. 

B $65. 
C $105. 

Ex. 4. A and B enter into a partnership for 3 years. A 
put in $10000, and B, $2500. B is to do the business, and 
his services are to be regarded as worth the use of $7500, the 
difference between liis and A's stock. At the close of the first 
year A increased his stock to $18000. At the close of the 3 
years the partnership closed, and a net gain found of $9500. 
What is each partner's share of the gain ? Ans. A's $5750. 

Bs $3750. 
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DTTODEOIMALS. 

Abt. 164. A Duodedmal (Latin duodecim^ tivdve) ig a 
number whose scale is 12 ; henoe, 12 units of any order make 
one imit of the next higher order. 

This system of nimibers is used by artificers in finding the 
contents of surfaces and solids. For this purpose the foot is 
divided into 12 equal parts called inches or primes, marked ^ ; 
the inch or prime is divided into 12 equal parts called seconds, 
marked '\ &c. The accents used to mark the different ordera 
are called indices. 

Table* 

12 fourths ("'0 make 1 third (''') 

12 thirds " 1 second ('') 

12 seconds " 1 inch or prime (') 

12 inches or primes " 1 foot (ft.) 

Kote. — Duodecimals may be added and subtracted like 
Denominate Numbers. 



MUIiTlPLIOATION OF DUODECIMALS. 

Abt. 165. To multiply one duodecimal by another* 
Ex. 1. How many square feet in a board 9 ft. 5 in. long^ 
and 2 ft. Sin. wide? 

Operation. 

9 ft. 5' JEocplanation. — Since 8'=: tt of a foot, 

2 ft. y^ and 5'=tV, 8'x5'=,*,XT?j=Ty^=4(r= 

6 3' 4" 3' 4'. Write 4' in seconds order. Again^ 

^^ ^^ since 8'=t't, 9 ft. x 8'=9 ft. x ,V=H=72' 

26sq.ft. V 4" ^^^ 72' +3' (above) = 75'= 6 sq. ft. 3'. 

Hence 9 ft 5'x8'5=6 sq. ft 3' 4". Again 5' or y'^ x2 ft.= ;| 
=10' and 9 ft x2 ft.=18 sq. ft Hence 9 ft 5' x2 ft =18 



250 HULTIPLIOATIOK 07 DUODXOIHALS. 

sq. ft. 10'. Adding these two productSy the total product is 
25 sq. ft. 1' 4". 

It will be observed that the denominatic^ of the product 
of any two denominations is denoted by the Bum of their in- 
dices ; thus 5' X 8"=40'", 6" x 4"=24"", &c. 

In the above process^ the notations of feet, primes, &c., are 
used for convenience. The multiplier is, however, really an 
abstract number. 

Write the Multiplicand tinder the Multiplier y placing ft. 
wader ft.^ primes under primeSy dtc. 

Beginning at the lowest order ^ multiply each order of the 
multiplicand by each order of the multiplier ^ adding their in- 
dices to ascertain the denomination qftheproducty and carrying 
one/or every twelve from a louder order to the next higher. 

Add the several partial products for the product required. 

DS X a XXI p 1 e 8 • 

2. Multiply 12 ft. 8' by 4 ft. 10'. Ans. 61 sq. ft. 2' 8". 

3. Multiply 4 ft. 6' 4" by 8 ft. 8'. Ans. 39 sq. ft. 2' 10" 8'". 

4. Multiply 10 ft. 6' 6" by 4' 8". 

5. How many square feet in a board 12 ft. 9 in. long and 
11' 4" wide ? Ans. 12 sq. ft. 2' 6". 

6. How many cubic inches in a block 2 ft. 9' long, 1 ft. 8' 
wide, and 2 ft. 4' high ? 

7. Required the solid contents of a block 4 ft. 4' long, 2 ft 
3' wide, and 10' high. 

8. How many square feet in 60 boards, each board being 
15 ft. 4' long, and 1 ft. 2' wide ? 

9. Divide 10 sq. ft. 2' 10" by 6 ft. 7'. Ans. 1 ft. 10'. 

Remark. — By observing that division is the reverse of mul- 
tiplication, the following process will be readily understood. 
The divisor is placed at the right of the dividend for con- 
venience. 
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BIVIDKND. DIYISOa. 

10 Bq. ft 2' 10" I 5 ft r 
6_ r 1 ft. 10', Qwxlient. 

4 r 10" 
4 r 10" 



10, Divide 62 eq. ft 11" 3"^ by 8 ft 6' 9". Ana. 7 ft. 3'. 



INV OL UTI ON. 

Abt. 166. Involution is the method of finding the powers 
of numbers or quantities. 

The poiver of a number (except the^r»^) is the product ob- 
tained by multiplying the number by itself one or- more times. 

The first power of a number is the number itself. It is 
also called the root 

The second power, or sqtuzrcy is the product of the number 
multiplied by itself once. 

The third power, or cubcy is the product of the number 
multiplied by itself twice. 

The different powers derive their names from the number 
of times the number is taken as a factor. Thus, the first 
power contains the number as a factor o?ice / the second 
power, twice; the third power, three times y &c. 

The index or exponent of a power is a small figure placed 
at the right and a little above the number, to show the degree 
of the power, or how many times the number is taken as a 
fiictor. 

The power of any number or quantity results from di- 
viding the number by itself and is equal to unity or 1. Thus, 
6*=1, 25*=1, 50'=1, &c. 

The foUowing table will illustrate the above definitions 
and remarks. 

y(5-=-5)=l, the power of 6. 

5^=5, the first power or root of 5. 

5*=5 X 5=25, the second power or square of 5. 



2Si 
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£*=35 X 5 X 5=125^ the third power or <mbe,of 5. 
5*=:5 X 5 X 5 X 6=625, the fourth power of 5. 
5'=5x5x6x5x5=3125, the fifth power of 5. 

Remark. — The second power of a nmnber is called its 
square^ because the area of a geometrical square is obtained 
by multiplying the number of linear units in one of its iddes 
by itself once. The third power is called the cube^ because 
the solid contents of a geometrical cube is obtained by multi- 
plying the number of linear imits in one of its sides by itself 
twice. 

Ex. 1. What is the cube or third power of 24 ? 
Operation, 



24 1st power. 
24 

96 
48 



576, 2d power. 
24 



2304 
1152 



It is evident from the definition that 
the cube of a number is obtained by mul- 
tiplying the number by itself twice, or by 
taking it three times as a fiEhctor. 



13824, 3d power. 

BiTLE. — Multiply the number by itself as many times as 
there are units in the exponent of the power y less one. The 
last product toiU he the required power. 

Note. — The power of a fraction, either common or decimal, 
is found in the same manner. 



Ans. 41616. 



^'w. tW 



£2xaziiples. 

2. What is the square of 204 ? 

8. What is the 4th power of 25 ? 

4. What is the cube of J ? 

5. What is the square of 2.5 ? 

6. What is the 4th power of .04 ? Ans. .00000256. 

7. What is the 5th power of | ? 

8. What is the 9th power of 12 ? 

Suggestion. — Since the product of two or more powers of 
a given number is the power denoted by the sium of their ex- 
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ponet^, the 9th power of 12 may be found by multiplying the 
the 3d power by itself tteice ; thus, 12' x 12' x 12'= 12*. 
9. What IB the 4th power of 2} ? Aits. SS/j. 

10. What is the 3d power of 2.04 P 

11. What is the value of 15' ? 

12. What is the value of (j)' ? Ana. j\*j. 

13. What is Uio value of 201' ? 

14. What is the value of .001' ? 

15. What ie the square of 9i ? 'Ana. 85,^. 



EVOLUTION. 

Aet. 167. Evolution is the method of finding the roote 
of nimibcrB or qnantitieB. 

Evolution is the reverse of involution. In the latter, the 
root is given to find the power. In the former, the power is 
given to find the root. 

The root of a number is such a number as multiplied by 
itself a certain number of times, will produce the given 
number. 

Thejirst root of a number is the number itself. It ia also 
called the ^first power. 

The second, or square root of a number is that number 
which, multiplied by itself ojtce, will produce the given 
number. 

The third, or cube root must bo multiphcd by itself twice 
to produce the given number. 

The different roots take their names from the number of 
times they are taken as factors to produce the given number. 
The first root is taken once as a factor ; the second or square 
root, twice; the third or cube root, three timca, &c. 

A n>ot of a number may be defined to be a /ador 
irhich taken a certain number of times, will produce the given 
number. • 

The root of a number is usually indicated by the radical 
aign ^ placed beibre it, vith the tn^ex of tiie root written 
above it. 
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Thtls^ V64Bhow8l^ttiie3d]mtof64i8tol)etaken; VST, 
the 4th root of 81 ; VIS, the 1st root of 15, &a 

The index is usually omitted in case of the second or 
square root. Thus, \/64 or V64 equally indicates the sqiiaxe 
root of 64. 

The root of a number may also be indicated by a fractional 
exponent, placed on the right of the number. Thus 16^ indi-^ 
cates the square root of 16 ; 81^, the fourth root of 81. 

12^ denote that the cube root of the square of 12 is to 
be taken. 

A number may be either the perfect or imperfect power of 
a required root. 25 is a perfect square, but an imperfect cube. 
The exact root of an imperfect power can not be extracted and 
is called a surd. Prime numbers are impeifect powers of all 
their roots, except the^r^. 



SQUARE BOOT. 

Art. 168. The Square Boot of a number is a number 
^hich multipUed by itself will produce the given number. 
Thus the square root of 16 is 4, since 4 x 4=16. 

The process of finding the square root of a number is best 
tmderstood by observing the manner in which the square of 
a number is formed, and the relation which the orders of the 
square bear to those of the root. 

The first nine numbers are : 

1, 2, 3, 4, 6, 6, 7, 8, 9, 
and their squares 

1, 4, 9, 16, 25, 36, 49, 64, 81. 
From which it is seen that the square of any number composed 
of one order of figures, can not contain more than two orders. 

Conversely, that the square root of any number composed 
of one or two ordOT is composed of but one order. 

It will further be seen that the numbers in the second line 
above are the only perfect squares found below 100, and that 
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•ibe square root of any number between any two of these con- 
■ecutivc perfect squareH is between tbe two corresponding roots 
above. Thus, 75 is not a perfect square and its square root 
is between 8 and 9. 

Tho first nine nQmbers expressed by tens are, 
10, 20, 30, 40, 50, 60, 70, 80, 90, 
and their squares, 

100, 400, 900, 1600, 2500, 3600, 4900, 6400, 8100. 
From which it is seen that the square of tens gires no order 
bolow hundreds or above thovsanda. In the same manner it 
may bo shown thai the square of any number must contain at 
kast twice as vtany orders, less one, as the number squared. 
~{ the left hand figure of tho number squared is more than 
three, tho square will always contain Just twice as many or- 
ders as the root. Thus, the square of 456 contains six orders. 

Again, every number may be regarded as composed of tens 

and nnits. Thos, 65 is composed 6 tens and 5 units, that is 

€0+5=65 ; 365, of 36 tens and 5 units, that is 365=360+5. 

Hence(65)'=C60)' + 2x60x5+(5)'=3600 + 600+25=4225, 

and (365)'=(36O)' + 2x360x5 + (5)"=12960O+36OO+25= 



In like manner it may he shown that the square of any 
itvwier is equal to the sqnare of (Ac tens plus ttoice the product 
tqftens by units plus the square of units. 

The two principles, above, determine the process of extract- 
ing the square root of a number. 

Ex. 1. What is the square root of ^25 ? 

Operation. Explanation. — Since 4225 is composed 

4225,65 of four orders, its root will be composed 

36 of but two ; and since tho square of imits 

6x2=12 5)625 is composed of units and tens, and tho 

square of tens, of hundreds and thousands, 

•We separate the number into periods of two figures each, by 

Jtlaclng a dot over units and another over hundreds. 

Now 42 must contain the square of the ten's figure of the 
root. The greatest perfect square in ^ is 36, the square root 
Af vhich is 6. Hence 6 la tho ten's figure t£ the root. Sob- 
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tracting the square of the ten's figure of the root from 421ni]i- 
dredfl, we have 6 hundreds for a remainder, to whidi, if Hie 
25 units be added, we shall have 625, which is composed rf 
ttvice the product of the tens of the root by ihe wiita (to he 
found) plv^ ihe square of the units. 

Now the product of tens by units gives no order below 
tens, hence 62 tens must contain twice the product (^ ike tens 
hy the units. It may contain more, since the square of wiits 
may give tens. 

If 62 tens be divided by 2 x 6 tens, or 12 tens, the quotient, 
5,' will be the unit figure of the root. By placing 5, the unit 
figure, at the right of 12 tens, and multipljring the result, 125, 
by 5, the product will be twice the tens by the muts, plus the 
square of the units. 

Ex. 2. What is the square root of 133225 ? 

133^5(365, Ans. 
3x3= 9 

3x2=6 6)432 
66x6= 396 



36x2=72 5)362 6 
725 X 5= 362 5. 



1. Separate the given number into periods of two figures^ 
eachy commencing at units. 

2. Find the greatest perfect square in the left band period 
and place its root on the right as the highest order of the root. 

8. Subtract the square of the roQt figure from the left hand 
period^ and to the remainder annex the next period for a 
dividend. 

4. Double the part of the root already found for a trial 
divisor y and see how many times it is contained in the divi- 
dendy exclusive of the right handfgurCy and write the quotient 
as the next divisor of the rooty and also at the right of ike trial 
divisor. 

5. Multiply the divisor thus formed by ihe figure of ike 
root last foundy and subtract the product from ihe dividend. 



)• • 
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6. To ibis remaifider annex the next period for the next 
and divide ike same by twice the root already fowndy 
and continue in this manner until aU the periods are used. 

Notes. — 1. The left hand period often contains but one 
figure. 

2. Twice the root already found is called the trial divisor^ 
siQce the quotient may not be the next figure of the root. 
The quotient may be too large, in which case it must be made 
less. The true divisor is the trial divisor with the figure of 
the root found annexed. 

3. When any dividend exclusive of its right hand figure is 
not large enough to contain its trial divisor, place a cipher for 
the next figure of the root, and double the root thus formed 
for a new trial divisor, and form a new dividend by bringing 
down the next period. 

4 When there is a remainder after all the periods are 
used, annex a period of two ciphers, and thus continue the 
operation until the requisite number of decimal places is ob- 
tained. In this case, there will bo a remainder, how far soever 
the operation be continued, since the square of no one of the 
nine digits ends with a cipher. 

5. The square foot of a common fraction may be found by 
taking the root of both terms, when they are perfect squares. 
When both terms of a fraction are not perfect squares, and 
can not be changed to perfect squares, the root of the fraction 
can not be exactly found. The approximate root, however, 
may be found by multiplying the nimierator of the fraction 
by the denominator, and extracting the root of the product, 
and dividing the result by the denominator. By extracting 
the root to decimal places the error may be further lessened. 

6. In finding the square root of a decimal or a mixed deci- 
mal, commence separating into periods at the order of units 
for the whole number, and at the order of tenths for the deci- 
jnaL If there be an odd number of decimal places, annex 
ft cipher. 

7. Mixed numbers must first be reduced to improper frac- 
tions or to mixed decimals. 

17 
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3. What is the square root of 32041 ? Ana. 179. 

4. What is the square root of 492804? Ans. 702. 

5. What is the square root of 94249 ? Ans. 307. 

6. What is the square root of 2 ? Ana. 1.414+. 

7. What is the square root of 62.8 ? 

62.80(7.924^ Ane. 
7x7= 49 
7x2=14.9)13.80 
14.9 X .9= 13.41 



7.9 X .2= 15.8 2).3900 
15,82 X .02= .3164 

7.92 X 2=15.84 4).073600 
15.844 X. 004= .063376 

.010224. 

8. What is the square root of .0625 P Ana. 35. 

9. What is the square root of 57600 ? Ana. 240. 

10. What is the square root of 176.89 P 

11. What is the square root of ^fy ? Ana. /^. 

12. What is the square root of ^^^fy P Ana. ff 

13. What is the square root of 30j ? Ana. 5f 

14. What is the square root of 69* ? Ana. 8j. 



THE RIGHT-ANGLED TRIANGLE. 

Abt. 169. An angle is the divergence of two lines meetiiig 
at a common point. 

Angles are diyided into three classes ; acutef obhiaey and 
right 

The annexed figures illustrate the three kinds of angles. 




▲ente. Obfcaw. Bl^fc angle. 

A triangle is a figure bounded by three strai^t lines. It 
also contains^ as its name indicates, three angles. 



THE BIGHT-AKGLED TBIANGLE. 
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A rigJU-angled triangle contains a right angle. 

The side opposite the right angle is called the hypotenuse. 

The other two sides are called the base and perpendicular. 




FnpendiealAr. 



It is an established theorem thai the square of the hypot^ 
enuee of a right-angled triangle is equal to the sum of the 
squares of the other two sides. 

The annexed figure illustrates this theorem and the fol- 
lowing rules. 






Bulb \.—Ikaract the square root of the sttm tfihe square 
of the hose and the square of the perpendicular ; the resuU 
toiZZ &6 Ae HrpoTSHusB. 
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BuLE 2.— JBvfrocf ihe Bqwxre root of ihe diitbbbhob he- 
ttoeen the sqtiare of the hypotenuse and fJie Bqwxre of (he 
given side; the result tviU be the other side required. 

Szaznples. 

1. What is the hypotenuse of a right-angled triangle 
whose base is 36 ft. and perpendicular 45 ft.? Ans. 57.6 ft 

2. If the hypotenuse of a right-angled triangle is 65 feet, 
and the base 52 feet, what is the perpendicular ? 

Ans. 39 feet 

3. The hypotenuse of a right-angled triangle is 80 feet, 
and the perpendicular 48 feet, what is ihe base ? 

Ans. 64 feet 

4. Two ships start from the same point at the same time. 
In six days, one has sailed 500 miles due east, and the other 
400 miles due north. What is their distance apaart ? 

5. How far from the base of a building must a ladder lOO 
feet in length be placed so as to reach a window 60 feet fiom 
the ground ? Ans. 80 feet 

6. A room is 32 feet long and 24 feet wide ; what is the 
distance between the opposite comers ? Ans. 40 ft. 

7. A boy in flying his kite let out 500 feet of string and 
then found that the distance from where he stood to a point 
directly under the kite was 400 feet ; how high was the kite ? 

Ans. 300 feet 



CUBE ROOT. 

Art. 170. The Cube Root of a number is a number which 
multiplied by itself twice, will produce the given number. 
Thus, the cube root of 64 is 4, since 4 x 4 x 4=64. 

The process of finding the cube root of a number is best 
understood, as in square root, by involving a number, and thus 
ascertaining the law of the formation of the power. 

The first nine numbers are, 

1, 2, 3, 4, 6, 6, 7, 8, 9, 
and their cubes, 

1, 8, 27, 64, 125, 216, 843, 013, 729. 
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From which it is seen that the cube of any number composed of 
one order of figures may contain one, two, or three orders. 

Conversely, the cube root of any number composed of one, 
two, or three orders, is composed of but one order. 

The numbers in the second line above are the only perfect 
cubes below 1000. 

Again, 10"=1000 and 9O'=729000. From which it is seen 
that the cube of tens gives no order below thotiaandSf or above 
hundreds of thotLsands. In the same manner it may be shown 
thai the cttbe of any number must contain at least three times 
as many orders, less two, as the number cubed. Thus the cube 
of any number composed of four orders must contain either 
ten, eleven, or twelve figures. 

Let us now involve a number composed of two orders — 
tens and units — to the third power, and observe the law of 
formation. 

54*= 50*+3x60'x4+3x50x4' 4-4*= 125000+30000+2400 
+64=167464. 

By using algebraic symbols, it may be rigidly shown that 
what is true of the above number, is true of any number com> 
posed of tens and units ; that is. 

The cube of any number composed of tens and units is 
equal to the cube of the tens, phis three times the product of 
the square of the tens by the units ^ plus three times the product 
of the tens by the square of the units, plus the cube of the units. 

Let us now proceed to determine a process by which the 
cube root of a number may be found. 

Ex. 1. What is the cube root of 157465 ? 

54 
4 



54 1574644 

54 5*= 125 



216 5* X 3= 75|324 

270 54'= 157464 
2916 
54 



11664 
14580 

157464 
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Ea^pUmation. — Sinoe 157464 is oompo0ed of mx orders, {he 
root will be composed of two, and sinoe the cube of tens give 
no order below thousands, we separate the number into periods 
of three figures each by placing a dot over units, and another 
over thousands. Now, according to principles above explained, 
157 must contain the cube of the ten' a figure of the root. The 
greatest cube in 157 is 125, the cube root of which is 5. 
Place 5 for the ten's figure of the root Subtract the cube of 
5 from 157, and annex 4 of the next period to the remaind^, 
giving 324. Now three times the product of the square <f ihe 
tens by the units must be found in 324, since the square of tens 
gives no order below hundreds. 

Square 5 tens and multiply the result by 3 for a trial divi- 
sor to find the next root figure. Place the quotient below the 
order in the root. It may be too large, since three times the 
product of the tens by the square of the units may give orders 
above tens, thus forming a part of 324, cube 54, and since the 
result is not greater than 157464, place 4 for the unit's figtbre 
of the root. 

Ex. 2. What is the cube root of 34328125 ? 



33 


32 


33 


32 


99 


64 


99 


96 


1089 


1024 


33 


32 


3267 


2048 


3267 


3072 



3432S125 

3*= _27^ 
3'x3= 27)73 



35 



32'= 32768 



32* X 3=30 72)15601 
325'= 34328125. 



35937 32768 



1. Separate ihe given numhera iwio periods of three figures 
each, commencing at units. 

2. Find the greatest perfect cube in the left hand period, 
and place its root on the right as the highest order of the root. 

3. Subtract the cube of the root figure from the le/i hand 
period, and to the remainder annex the first figure of tJie next 
period for a dividend. 



I 



4. Take three times the square <>/ tha root^fi^ure now found 
for a trial divisor, and place the. narnber of times it is cou- 
taiTied in the dividend, for the neai figure of the root. Culc 
the root now found, and if the reauU is less than the first two 
periods of the given number, bring dojvn the frst figure of the 
next period for a new dividend ; if, however, the cube is 
greaier than the first two periods, diminish the last root figure 

5, Take three times the square of the root ntno found for 
a ntw trial divisor, and place the number of times it is con- 
tained in the new dividend for the third figure of tlie root. 
Ouhe the three figures of the root, and subtract the result from . 
the first three periods of the given 7iumber. Continue the 
operation in a similar manner until all the periods are used. 

Notes. — 1. Wlien any dividend is not lai^ enough to con- 
tain its trial divisor, plawa cipher for the next figure of the 
root, and take throe tunes the Sicilian; of the root thus formed 
for a new trial di\Tsor. Form a new dividend by bringing 
down the remaining two figures of the period, and the first 
figure of the next period. 

2. When there iu a remainder after all the periods are used, 
annex periods of ciphers and continue the operation until the 
requisite number of decimal places is obtained. 

3. Extract the cube root of both terms of a common frac- 
tion, when they are perfect powers ; otherwise multiply the 
numerator by the square of the denominator, and divide the 
root of the product by the denominator. The result will be the 
root with an error, leas than one dirided by the denominator. 

4. In extracting the cube root of decimals or mixed deci- 
mals, ciphers must bo added, to fill the periods. 



1. What ia the cube root of 912G73 ? Ans. 97. 

2. What is the cube root of 128024064 ? Ans. 604. 

3. What 19 the cube root of 48228544 ? Ans. 364. 

4. What is the cube root of 3048G25 ? Anx. 145. 

5. What ia the cube root of 39f\'j ? Ans. 3j. 
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6. What is the cubo root of .000097336 ? Ana. .046. 

7. What is the cube root of llff ? ^««- ^i ? 

8. What is the cube root of tIHj ? -^w*. ^. 

9. What is the cube root of 14 ? Ana. 2.42+. 
10. What is the cube root of .015625 ? Ana. J25. 



I • ■ ifc ■ 



ARITHMETICAL PROO-RESSION. 

Abt. 171. When several numbers arep so arranged as to 
increase or decrease in r^ular order by a common difference, 
they are said to be in arithmetical progression. 

When they increase by the addition of a constant number, 
it is called an ascending series ^ 6. g., 1, 3, 5, 7, 9, 11, 13, isc. 
When they decrease by the subtraction of a constant num- 
ber, it is called a descending series^ e. y., 19, 16, 13, 10, &c. 

The numbers are called terras^ the first and last being 
called eoctremeSy and the intermediate terms the means. 

In arithmetical progression there are five quantities so 
related to each other, that any three of them being given, the 
remaining two may be found. This fact gives rise to twenty 
different cases or problems, only six of which will here be given. 
These five quantities in the formulas expressing their rela- 
tion, are represented as follows : 

a = The first term. "^ 
I = The last term. 
d = The common difference.* 
n = The number of terms. 
s = The sum of all the terms. 

FO RMUL AS. 

(1), a, d and 71 being given, ?=a±(n— l)rf. 
(2), o,» '• I « " d=^,. 

(3), a, d " I " " n=^+l. 

(4), a,n " I " " 8=in(a+l\. 

(5), d,n " s '•' « a=l^:^. 

(6), a,d " n " " «=i«[2a±(n-l)d]. 
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The interpretation of thcBe formulas for those not familiar 
with algebraic expressions, will furaish the following ruleB. 
The student will be able to select the proper rule for any par- 
ticular case by noting carefully which three of the five quan- 
tities are given, and which is rcqnircd. 

(1). The flfBt term, commoa difibrcnce, and namber of 
terms being given to find the last term. 

Rule. — Multiphj the common difference by the numJ)er of 
termBf less one, and add the product to the Jirat term, if ths 
I aeries be ascending, but subtract it from t(, ^ the series be 
] DEBCCNDING. 

(2). The first term, number of terma, and last term being 
I given to find the common diflerence. 

Bulk. — Divide the difference of the extrcmee hy the nwm- 
[ ier of terms, less one. 

(3). The first term, common difference, and last term being 
I given to find the number of terms. 

RrtE. — Divide the difference of the extremes by the ctwi- 
mon difference, and add 1 to the quotient. 

(4). The first term, number of tonns, and last term being 
I given to find the sum of all the terma. 

Rule. — Muitijdy half the sum of the extremes by the num- 
, ler of terms. 

(5). The common difierence, number of terms, and sum of 
[ bU the terma being given to find tlie first term. 

BuLS. — Divide the sum of the terms by the number of 
I terms ; svhtractfrom the quotient, jf the series be ascending, 
otherwise add to it half the product of the common difference 
into the number of terms, less one. 

(6). The first term, common difference, and number of 
I fennB being given to find the sum of all the terms. 

Bdle. — Add to Itrice thefrst term,ifthe series be ascend- 
[ ittff; otherwise subtract from it the product of the common 
I difference into the number of terms, less one ; multiply the 
I turn or d\ffcTaice by ha{f the number of terms. 
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XiXaniples* 

1. A laborer agreed to dig a well 100 feet deep, for whidi 
he was to receive 1 cent for the first foot^ Soenta for the BecoDd 
and 80 on increasing the price 4 cents per foot for the entire 
deptL What would he get for the last foot ? 

Ana. $a97. 

2. If a man begin by lifting 200 lbs., and make equal ad- 
ditions to the weight daily for a year of 365 days, what must 
be the daily additions to reach 800 lbs. at the end of the year? 

' Ans. IH lbs. 
Secondly. With what weight must he begin, so that the 
daily additions may be two pounds ? Ans. 72 lbs. 

Thirdly. If he begin with 200 lbs., and add 1^ lbs. daily, 
how many days would it require to reach 800 lbs. 

Ana. 401 days. 

3. How many strokes does the hammer of a clock make in 
12 hours ? Ana. 78. 

4. If 100 stakes be set in a straight line 10 feet apart, how 
much twine will it require to connect the first one in the line 
with each of the others separately ? Ana. 49500 feet. 

5. A man agreed to contribute for a benevolent object one 
cent the first day, two cents the second day, three cents the 
third day, and so on through the year of 365 days. What 
was the amount of his donation ? Ana. $667.95. 

6. A note was given for $1000, with interest payable an- 
nually, at ^%. Nothing having been paid for ten years, how 
much did the total amount of interest due exceed the simple 
interest of the principal ? See Art. 100. Ana, $220.50. 

7. If a note for $2000, drawing interest at &% per annxmi, 
run 10 yrs. 3 mo. 9 d. with nothing paid, how much would 
the condition of making the *^ interest payable semi-annually" 
increase the amount due ? .^n^.* $361.80. 
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GEOMETRICAL FROaHESSION. 

Abt. 172. A geometrical progression is such a series of 
numbers^ that each term after the first shall be the product 
of the preceding term and a constant multiplier, called the 
common ratio. 

The progression is ascending or descending^ accordmg as 
the ratio is greater or less than unity. 

In geometrical progression, as in arithmetical progression, 
there are five quantities so related to each other, that any 
three of them being given the remaining two may be found. 
Of the twenty cases arising therefrom only four will here be 
noticed. 

In the formulas expressing the relation of the five quan- 
tities referred to above, they are represented as follows : 

a = The first term. 
I = The last term, 
r = The common ratio. 
n = The number of terms. 
s = The sum of all the terms. 

FOBHULAS. 

(1,) o, r and n being given, l=ar^^\ 

(2,) i, r and n " " <^=^^' 

(3,) a, Z and r " " «=7^- 

(4,) a, r and n " " «=^^- 

These formulas are equivalent to the following rules : 
(1.) The first term, common ratio, and number of terms 
being given to find the last term. 

Bulb. — Baise the common ratio to a potver whose degree 
is one less than the number of terms, and multiply it by the 
first term. « 

(2.) The last term, common ratio, and number of terms 
being given to find the first term. 
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Bulb. — Boise the common raJtio to a power whose degree 
is one less than the number of termSy and divide the lout term 

by it. 

(3.) The first term, last term, and commcni ratio being 
giyen i;o find the sum of all the terms. 

Bulk. — From ihe product of the last term into the ratiOj 
subtract the Jirst term; then divide the remainder by the ratio 
less one. 

(4.) The first term, common ratio, and nmnber of terms 
being given to find the sum of all the terms. 

BuLS. — From the power of the ratio whose degree is the 
nmnber <^ terms, subtract one; divide the remainder by 4he 
common ratio less one, and multiply ihe quotient by ihe first 
term. 

Behabk.— It is sometimes convenient in working problems 
to transpose a descending series so as to make it ascending, the 
last term of the first series becoming the first term in the new. 
In that case the new ratio would be the reciprocal of the old, 
i. e., unity divided by that ratio, e. y., \ would become 3, \ 
would become 4, and so on. 

Infinite Series. 

Art. 173. If the number of terms in a descending geomet- 
rical series be infinite, the last term will be 0. 

It does not, however, follow that, because the number of 
terms is infinite, the sum of those terms must be infinite, for 
if we apply formula (3) making the last term 0, we shall find 
the sum of an infinite decreasing series to be the first term 
divided by the difference between the common ratio and unity, 

Sxazxiplefl* 

1. A man offered to purchase 10 cows, paying for the first 
5 cents, for the second 15 cents, and so on tripling the amount 
for each succeeding cow. What would the last one cost him, 
and what would the whole cost him ? 

Ans. The last would cost 9984.15. 
'' « whole « 91476.20. 
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2. If the first term be 100, the common ratio 1.06, and the 
number of terms 5, what, is the lost term ? Atia. 126.2477. 

Note. — As the principles of arithmetical progression may 
be applied with advantage to the computation of annual in- 
tereat, bo may those of geometrical progression in computing 
compound interest. When thus applied the principal is the 
first term, the amount the last term^ the number of regular 
intervals, at the end of which the interest is to be com- 
pounded, one less tlmn the number of terms, and the amount 
of one dollar for one of those intervals the common ratio. To 
find the different powers of the ratio, the table on pages 132 
and 133 may bo used, the number in the column of years in- 
dicating the degree of the power ; e. ff., the 50th power of 
1.03i is 5.58492686. 

3. What is the amount of $100 for 50 years at 10 ^ com- 
pound interest ? Ana. $11739.09. 

4. If a man beginning at the age of 21, at the end of each 
year puta §100 at compound interest, what will these sums 
amount to when he is 50 years old ? Aus. $7363.98. 

5. A gentleman offered for sale a lot of ten acres on the 
following terms : one mill for the first acre, one cent for the 
second, one dime for the third, and bo on in geometrical pro- 
gression. Wbat was his price for the whole ? 

Aas. $1111111.111. 

6. What is the Bom of the series f's, j^t, t Aj> &C'i or 
.333, &c., carried to infinity ? Aus. i. 

7. What common fraction is equivalent to the repetend 
.7777, &c. ? Ans. f 

8. At 12 o'clock the hour and minute hands of a cloct are 
together. In what time will they be together again ? 

SOLcnos. — When tho rainate hnnd hns performed oao cnlira revolution 
•roond iha face oTihe clock, the hoar hand wlU be t'i ofn reioluUon In advance. 
WliMi the miDote hsnd diail have gone over llii$ j\, ttie hour band will still bo 
jV of that twoUUi io advBDce. or lii of an ontifB KVoUUion. WTwrn tha iniEult0 
hand flhaH have reached that ptuD^ the hour hand will be ri o^\if >" wIvAUce^ 
Bud BO UiH cotDpanaon of their relative position may be aopposod to be made an 
iaOniU namber of times. It ia eridenl that fbr the minute hand to overtake Ihs 
luur band, it must poibnn h nwnj nrolutioiu (and benM lake m man/ boun^ 
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as would be tfad fum of the eeries 1, 1^9 riTi iVm Aol, oontinuBd to inflnttj 
equal to liV hoara. "With the above reaaoning one migfat almost belieiFe that 
the boor hand would always be ahead, bat as a matter of flKSt we know that the 
mimzto hand does oyertake and pass the hour hand, and tfaenfine at some point 
the distanoe between the two must be nothhig. Fartbennore^ as the aeriet above 
xepreaenta the successive distances apart in their actual progress we ham ftom 
fills case conclusive proof that fiie last term of an inflnito deoreaaing geometrioal 
aeries is dbaohUdy nothing, 

9. If an ivory ball is let &31 upon a marble dab, from a 
height of 10 feet, and it rebounds 9 feet, falling again it re- 
bounds 8.1 feet, and so continues always rebounding -fj of the 
distance through which it fell last, will it ever comid to rest, 
and if so, through what space will it have passed ? 

Ana. It would pass through 190 feet 

10. If the banking law of lUinois allows the State Auditor 
to issue to any banker depositing State Stocks, 90 per ceni of 
the par value of those stocks in circulating bank notes, without 
fiurther restriction, what is the amount of Stocks a banker 
could so put on deposit with only $10000 Cash Capital, if he 
continue to reinvest the bank notes for other Stoc& both at 
par, until he should have nothing to re-invest ? If the Stocks 
draw 6 % interest, what dividend does he realize on his capital ? 

Ans. to the first $100,000. 
<^ << second 60 % per annum. 
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MENSURATION. 

Abt. 174. A point has neither length, breadth, nor thick- 
ness, but position only. 

A line has length without breadth or thickness, and may 
be straight or curved. 

A eurface has length and breadth without thickness, and 
may be plain or curved. 

A solid has length, breadth, and thickness. 

An angle is the divergence of two straight lines from a 
common point, "^^en the divergence is equal to that made 



MKNBUBATION. 271 

by a Btraiglit line and one perpeadicular to it, it is called a 
right anrjle, and its me-aaure ia 90 degrees (90°). A less di- 
Tergenco forma an acuie angle, and a greatijr an obtuse angle. 

Tho area of a figure is it8 qnantity of surface, and is 
measured by the product of the linear dimensions of length 
and breadth, which will give the number of square nnits of the 
same denomination covering an equivalent surface, 

Bbuabk.—TLo oqIj difflculty Ihon in computing Ibo areft of ftnj flgaro !a to 
Qnd tlio Udoot dimonsicnu of its averogo lengtli and brcultli, or those of aaother 
Oj^TO known to bo of equal area. Take Tor eiamplo tho ■- quadtatiiro of iLb 
dide." It can eaaOy bo proron that tho area of a circle is equal to the area of a 
rectnioeor Rgars, with a length equal to tha circuml^imiw oT the circle, uid a 
braulth cqioal to half the radios ; but aa our sTBtem of notation will not ci|ir?«a 
the tXBCt length of tho radius lor a ^vcn circumfbroDcv, nor tbs i^xaot length of 
tba dicomJbnince lor a given radius, the problem will not admit of on aout solu- 
tkio, though the q>proxiinat]on may be oarried to an indefloiU) extent 

The solidity or volume of a soHd or bodij is the quantity 
of space which it occupies, and la measured by the product of 
the three linear dimensions of length, bn^dtb, and thickness, 
which will give tho number of cubic units of the same deno- 
mioation occupying an equivalent space. 

A rectilinear figure, or polygon, is a plane figure bounded 
by straight lines, A polygon of three sides is called a triangle, 
of four sides a quadrilateral, of five a pentagon, of sii a hexa- 
gon, and so oil 

A regular polygon is one whose sides and angles aro equal. 

A trapesittm is a quadrilateral which has no two aides 
panlleL 

A trapexoid ia a quadrilateral which has only two aides 
parallel 

A parallelogram is a quadrilateral whose opposite aides 
are equal and parallel 

'The altitude of a parallelogram or trapezoid is tho perpen- 
dicolar distance between the parallel aides. 

A rtctangle is a right-angled paralleli^ram. 

A square is an equilateral rectangle. 

A rhombua ia an equilateral parallelogram with only its 
oppoute angles eqp&L 
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A rhomboid is a parallelograiii neither equilateral nor 
equiangular. 

Similar %ures are those whose corresponding angles are 
equal, and the sides about the equal angles proportionaL 

The areas of similar figures are to each other as the aquare$ 
of their corresponding linear dimensions, and the volumes of 
similar solids are to each other as the cubes of their ocHrre- 
sponding linear dimensions. 
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Abt. 175« Iu computing the area of a trian^e, either side 
may be assumed as the baae^ and the attitude will be the per- 
pendicular let fall from the vertex of the angle opposite upon 
the base, or base produced if necessary. 

To find the area of a triangle. 

BuLE. — Multiply the ba^ by half the dttitwh, amd Ae 
product will be the area; or 

Take half the sum of the three sides, and from this Sfdh 
tract each side separately; then multiply together the hctif 
sum and the three remainders, and the square root cf the pro- 
duct will be the area. 

Xjxaznples. 

1. How many square yards in a piece of ground of trian- 
gular shape, one side measuring 50 yards, and the shortest 
distance from this side to the opposite angle being 24 yards? 

Ans. 600 sq. yds. ' 

2. The three sides of a triangle measure respectively 10, 
12, and 14 feet ; what is the area ? Ans. 58.7878 sq. ft. 

3. How much greater Would be the area if we double the 
linear dimensions in the last example ! Ans. Four times. 

4 What should be the dimensions of a triangle similar to 
the one proposed in example 1, to make the area 54QP sq. 
yards instead of 600 ? Ans. The base 150 yds. 

The altitude 72 yds. 

5. If one side of a field containing 50 acres is 50 rods, 
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what must be the length of the corresponding side of a field 
of similar shape to contain 112^ acres ? Ana. 75 rods. 

6. The area of a certain triangular field is 3| acres, and 
one of its sides is 37^ rods long ; what is the length of a per- 
pendicular firom the opposite comer ? Ans. 32 rods. 

7. What is the side of a square containing the same area 
as a triangle whose base is 36.1 feet, and altitude 5 feet ? 

Ana. 9i feet. 



QUADRILATERALS, PENTAGONS, &c. 

Abt. 176. (1.) To find the area of any quadrilateral having 
two sides parallel. 

BuLE. — Multiply half the sum of the two parallel aidea by 
tie aUitudej or perpendicular distance between thoae aidea, 
and the product will be the area. 

Note. — This rule is equally applicable to the sqnare, rect- 
angle, rhombus, rhomboid, and trapezoid. If the paraUel sides 
are equal, the half sum would be equal to one of them. 

(2.) To find the area of a regular polygon. 

BlJLE. — Multiply the aum of the aidea or perimeter by half 
the perpendicutar let fall from the center upon one ofita aidea. 

Or, 

Multiply the aquare of one of the aides by the appropriate 
number as given in the following 

TABLE. 



Triangle, 


.433013 


Octagon, 


4.828427 


Square, 


1.000000 


Nonagon, 


6.181824 


Pentagon, 


1.720477 


Decagon, 


7.694209 


Hexagon, 


2.598076 


Undecagon, 


9.365640 


Heptagon, 


3.633912 


Dodecagon, 


11.196152 



. (3.) To find the area of an irregular polygon of four or 
more sides. 

Bulk. — Divide the figure into trianglea by diagonala conn 
muting some one angular point with each of the other a; com" 
pute the area of eax^ triangle, and their aum will he the area 
required. ^^ 



274 0IB0LI8. 

Sxamples. 

1. How many square feet in a board 14 feet long and 10 
inches wide ? An9^ 11| sq. ft. 

2. How many square feet in a board 14 feet long, it bdng 
15 inches wide at one end, and 9 inches at the other ? 

Ans. 14 sq. ft. 

3. If the same board be cut in two in the middle, making 
each piece 7 feet long, how much more would one piece con- 
tain than the other ? Ans. If sq. ft. 

4. If the parallel sides of a trapezoid are 48 and 52 feet, 
and the perpendicular breadth 17 feet, what is the area ? 

Ana. 850 i^q. ft. 

5. What is the area of a regular decagon, one of its sides 
being 10 feet, and the perpendicular let fisdl £rom the center 
upon one of the sides being 15.3884 feet^ 

Ans. 769.420 sq. ft. 

6. What is the area of a regular pentagon, one of its sides 
being 20 rods ? Ana. 688.191 sq. rods. 

7. What must be the side of a r^ular octagonal field to 
contain 3 acres, 2 roods, 14 rods, 19 jarda ? Ana. 60 yards. 

8. The sides of a certain trapezium measure 10, 12, 14^ 
and 16 rods respectively, and the diagonal which forms a tri- 
angle with the first two sides named 18 rods, what is the area ? 

Ana. 1 acre 3.9 rods. 

9. How much more fencing will it require to enclose an 
acre in the form of a square than in the form of a hexagon ? 

Ana. 3.51 rods. 



CIRCLES. 



Art. 177, The ratio between the diameter and drcnm- 
ference is an important number in problems relating to the 
circle, and its approximate value should be retained in the 
memory. That ratio is very nearly equivalent to the fraction 
Iff, which may easily be remembered from its containing the 
first three odd numbers each repeated, and found in. their 
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iBta:al order, if we read the denominator first. If expressed 
l- decimally, and the approximatioa be carried to thirty places, 
I -wo have the following, 3.14159265358979323846264338328. 

(1.) To find the circuoifeieiice of a circle whose diameter 
I' is known. 

EtJLZ. — Multiply tlie diameter hy Jff or 3.1416. 

(2.) To find the diameter, the circnmference being known. 

ViflVL.— Divide the circumference bij ff| or 3.1416. 

(3.) To find the area of a circle, the diameter being known. 

Role. — Multiply the square of half the diameter 6y Jf f 

»or 3.1416. 
(4) To find the area of a circle, the circnmference being 
known. 
Jtui^— Divide the square ofh(Jf the circuwference by 
IH or 3.1416. 
(5.) To find the area of a circle, the circnmfereaco and 
diameter both bemg known. 
Rule. — Multiply the circumference by one fourth of the 
diameter. See Art. 174, Remark. 

(6.) To find the diameter or circmnferenee of a circle, tho 
ftrea being known. 

Rdlb. — Divide the area by f f f or 3.1416, the equate root 
^_ (jf the quatieTit will be equal to half the diameter; and the 
^m^amder m^liplied by f *^ or 3.1416, wiU equal the circum- 
^^/erence. 

^ (7.) To find the side of the largest square that can be in- 
scribed in a circle. _ 
Rule. — Multiply the radius hy the square root of two (f 2). 
(8.) To find the side of the largest equilateral triangle that 
con bo inscribed in a circle. 

EcLE. — Multiply the radius by tlw square root of three (i'3). 
Note. — ^The fade of an inscribed hexagon is equal to the 
radius. 

1. Suppose the earth to be distant from the sun 95 millions 
of miles, and to revolve in a circular orbit, how far does it 
I move in on hour ? Am, 6S(^3 miles. 
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2. What is the diameter of a peach which measores 12 
inches in drcnmfefence ? Ana. 3.82 inches. 

3. What must be the inside measure of a square box to 
exactly contain a globe 56 inches in circumference ? 

Ans. 17.825+ in. sq. 

4. If a horse be tied to a stake in a meadow, with a halter 
20 feet long^ upon how many square yards can he feed ? 

Ans. 139.626 +. 

5. K a circular fish pond is to be laid out containing just 
half an acre^ what must be the radius or length of the cord 
needed to describe the circle ? Ans. 27.75 yds. 

6. What is the area of a ring formed by two circles whose 
diameters are 9 and 13 inches ? Ans. 69.1152 sq. in. 

74 How large a square stick may be hewn from a piece of 
round timber 100 inches in circumference ? Ans. 22.5 in. sq. 



E L IL I P S E . 

Art. 178. To find the area of an ellipse the two diameters 
being given. 

BuLE. — Multiply the two diameters togetheTy then mvltiply 
one fourth of this product by f ff or 3.1416. 

X^xaznples. 

1. What is the area of an ellipse whose two diametera are 
18 and 24 feet ? Ans. 339.2928 sq. ft. 

2. What is the aiea of an ellipse whose longest diameter is 
20 feet, and shortest 15 feet ? Ans. 235.62 sq. ft. 



^ > 



MENSUEATION OF SOLIDS. 

PRISMS AND CYLINDERS. 

Abt. 179. A prism is a solid whose sides or faces are par- 
allelograms and whose ends or bases are equal and parallel 
polygons. A prism is triangular, quadrangular, pentagonal, 
&c., according as its bases are triangles, squares, or penta- 
gons, &c. 

A paraUdopiped is a prism whose bases are parallelograms. 
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A <:fglind&r is a solid resembling a prism^ bat having, in- 
stead of polygons, for its bases, equal parallel circles or other 
figures more or less elliptical ; its surface otherwise being uni- 
formly curved instead of being made up of several plane faces. 

The UxUrcU or convex surface of a prism or cylinder does 
not include the two ends or bases. 

A solid is said to be right when its axis or general direc- 
tion is at right angles with the base ; otherwise it is oblique. 

To find the entire surface of a right prism or right cylinder. 

BuLE. — Multiply the perimeter or circurr^erence of the base 
by the height y and to the product add the area of the two bases. 

To find the solidity of a prism or cylinder. 

BuLE. — Multiply the area of the base by the perpendicvlar 
height. 

Note. — ^In this case it matters not whether the solid be 
right or oblique. 

"Ei xaxxiples. 

1. What is the extent of surface of a rignt cylinaer 10 feet 
long, the diameter of the base being 2 feet ? 

Ans. 69.1152 sq. ft. 

2. What is the solidity of a triangular prism whose per- 
pendicular height is 150 feet, the sides of the base being 60, 
80, and 100 feet ? Ans. 360000 cu. ft. 



PYRAMIDS AND CONES. 

Abt. 180. A pyramid is a solid whose base is a polygon, 
and whose sides are triangles meeting in a common point called 
the vertex, 

A right cone is a solid resembling a pyramid, but having a 
curved surface, a circular base, and its vertex always equally 
distant from all points in the circumference of the base. 

A pyramid is regular when besides being right, its base is 
a regular polygon. 

The altitude or' height of a pjrramid, or of a cone, is the 
perpendicular distance from the vertex to the plane of the base. 

The slant height of a regular pyramid or cone is the shortest 
distance from the vertex to the boundary of the base. 
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The /rti^^fT^ of a pyramid or cone is that part that remains 
after cutting off the top by a plane parallel to the base. 

(1.) To find the entire surface of a regular pyramid^ or of 
a cone. 

BuLE. — Multiply the perimeter or the cireun^erence qf the 
base by half of the slant height^ and to the product add ihe 
area of the base, 

(2.) To find the solidity of any pyramid or cone. 

BuLE. — Mtdtiply the area of the base by one third of the 
altitude. 

(3.) To find the entire surface of a firustum of a right py- 
ramid, or of a cone. 

Bulb. — Multiply the sum of the perimeterSy or of the cir- 
cuniferences of the two ends by half of the slant height ^ and to 
the product add the areas of the two ends, 

(4) To find the solidity of the finastum of any pyramid, 
or of a cone. 

BuLE. — Multiply the areas of the two bases together, and 
extract the square root of the product. This root will be the 
the area of a base which is a mean between the other two. 
Take the sum of the areas of the three bases, and multiply it 
by one third of the altitude; the product will be the solidity. 

iESxaxzip les. 

1. What is the entire surface of a right cone, the diameter 
of the base, and the slant height being each 40 feet ? What 
its solidity ? Ans, Entire surface 3769.92 sq. ft. 

SoUdity 14510.42 cu. ft. 

2. What are the contents of a stick of round timber whose 
length is 20 feet, the diameter of the larger end being 12 
inches, and of the smaller end 6 inches ? 

Ans, 9} cu. ft. nearly. 



SPHERES. 

Art. 181. A sphere is a solid bounded by a curved sur&ce, 
all the points of which are equally distant from a point within 
called the center. 
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The diameter or axis of a Hplierc is a Une passmg through 
the center, and terminated each way Ly the surface. 

The radius ia a lino exteudiag from the center to the sur- 
iace, and ia equal to half the diameter. 

(1.) To find the surface of a sphere. 

KuLB. — Multiply the diameter by the circun^erence. Or, 

Multiply the square of the diameter by f f | or 3.1416. 

(2.) To find the solidity of a sjiherc. 

BuLE. — Multiply the cube of the diameter hy ?S I or 3,1416, 
and take one sixth of the product. Or, 

Multiply the area of the surface by one sixth of the diameter. 
Elxampleis, 

1. Hov many Bqnare miles on the surface of the earth, it 
■being 7912 miles in diameter ? Ans. 196663355.7504 sq. in. 

2, What are the solid contents of a globe whose diameter 
ia 10 inches ? Ana. 523.6 cu. in. 

8. The surface of a certain sphere is 1648 square feet ; 
what is the surface of another whoBe diameter is three times 
as great ? Ana. 14832 Bq. ft. 

4 What is the diameter of a sphere containing ,'t of the 
solidity of another sphere 7^ feet in diameter ? Ana. 5 ft. 



GAUGING-. 



Abt. 182. Gauging ia the art of measuring the capacity 
of casks and vessels of any form. In commerce, moat of lie 
gauging is done hy the use of technical rules and instruments, 
which give only an ai>proximate result ; perfect accuracy by a 
Jong process being less desirable than a tolerable approxima- 
tion requiring but little skill and labor. 

To gauge accurately nse the following general 
Bdlk. — Having taken the necessary linear measurements, 
compute by the rules under hebscbation kcret(fore given, the 
iiolume of the inside ef the cank or vessel in cubio inches. 
Divide thia by 2150.42 /or ilte measurement in buaht^, by 282 
for beer gallons, b'j 231/ot" wine gallons. 
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PARTNERSHIP SETTLEMENTS. 

Art. 183. The true basis of all partnership settlementB is 
the original agreement or contract between the parties. 

To avoid misapprehension and difficulty^ such agreements 
should be explicit and comprehensive on all essential points ; 
for^ although the legal construction of such instruments aims 
at the " intent of the contracting parties/' it is best to save 
the necessity of such construction, by putting the intent in the 
plainest possible English. 

The following points should be embraced in a partnership 
contract : 

1. The amount, time of investment, and continuation of 
each partner's capital. 

2. The proportionate amount to be drawn by each partner 
for his private use. 

3. The basis of gain or loss, and each partner's proportion 
thereof. 

4. The limitation of copartnership. 

Other points may be added, according to the necessities of 
the case ; but great care is necessary to avoid defeating the 
purposes of the contract by verbosity and ambiguity of terms. 
The object of a partnership settlement is to ascertain the 
relations in which the partners stand to the business and each 
other. Such settlements should be effected at least as often as 
once every year. 

The dissolution of a copartnership may be effected by the 
expiration of the terms of copartnership — the decease of one 
of the partners — the breaking out of a war between the two 
countriei^ of which the partners are citizens — or the mutual 
consent of the partners themselves. 

After a partnership has been dissolved, and proper notice 
given, one member of the firm can not bind the others by 
drawing or accepting drafts, or by making promissory notes, 
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even for previously existing debts of the firm ; and although 
the partner drawing the same was authorized to settle the 
partuenihip affairs. 

If a partnership be formed for a single purpose or trans- 
action, it ceases aa soon as the business is completed, and 
a settlement should bo immediately effected between the 
partners. 

Either partner may dissolve the partnership at any time, 
by giving notice to hia copartners ; even though it was under- 
stood and agreed at commencing, that the partnership should 
continue for a longer and definite period. But the partner 
thus dissolving his connection with the firm, will subject him- 
self to a cliiira of damages for breach of contract. 

When notice of dissolution is given, and also of the ap- 
pointment of one of the partners to settle up the husinesa, a 
settlement made by a debtor of tho firm with one of the other 
partners, without the knowledge and consent of the partner 
SO appointed, would bo fraudulent and void. 

The almost endless variety of conditions which affect part- 
nership settlement, renders it extremely difficult to give general 
rules and illustrations, which will cover all cases. Tho follow- 
ing examples, however, will be found both practical and im- 
portant. 

C^S £1 I. 

Art. 184. The investment and tho resources and liabilities 
at doling, being given to find the net gain or loss. 



Svltract the sum of the liabilities (inchiding the invest- 
ment) Jrom the sum of the resources, and the difference will 
he the net gain; or (if the liabilities are the larger) sitbtract 
ike sum of the resources from the «u»» ff the liahilitlesy and 
the difference will be the net loss. 

Ex. 1. A and B are partners. At the close of one year's 
business, an inventory is taken showing the condition of affairs 
to be as follows, viz. : Cash on hand §3278. - Merchandise in 
store valued at §1500. Five shares City Bank Stock $500. 
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House and lot valued at $4000. The finn owe on tiieir notes 
$2000^ and to Wm. Brown on account, $1200. A inyested 
$2426, B invested $2872. What is the net gain ? Ana. $78a 

Operation. 
Sesources. LiabUiHea. 

Cash $3278 Firms' Notes $2000 

Merchandise 1500 Due Wm. Brown 1200 

City Bank Stock * 500 A invested 2426 

House and Lot 4000 B da 2872 

9278 $8498 

8498 



Net Gain $780 
Ex. 2. C, J) J and E are partners. After conducting busi- 
ness one year they have the following resources and liabilities : 
Cash on hand $4860. Mill and fixtures valued at $6924 
Bills Eeceivable $896. Brown & Co. owe $2000. Ten shares 
B. B. Stock $1000. The firm owe on notes outstanding $6400. 
C invested $4500. D invested $3800. E invested $3600. 
What is the net loss ? Ans, $2620. 

C -A. S B2 II. 

Art. 185. The investment, the resources and liabilities at 
closing, and the proportion in which the partners share the 
gains or losses being given to find each partner's interest in 
the concern at closing. 

Find the net gain or net loss by Ride under Case I. TheUy 
if there is a gain, add each partner's share of gain to his in- 
vestment and svhtract the amount he owes the firm. Or, if 
there is a loss, find each partner's share of loss and subtract 
it from his investment; also svhtract any amount that the part- 
ner owes the firm, as before, 

Ex. 1. A and B are partners. A is to share f of the gain 
or loss, and B |. At the* close of business the following is 
shown to be the condition of their affairs, viz. : Cash on hand 
$2680. Bills Eeceivable on hand $3620. Five shares United 

States Stock valued at $520. House and lot valued at $6000. 

% 
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Storgis & Co. owe on account $1800. The firm owe on notes 
ontstanding $2840. They owe G. P. Carey on account $890. 
A invested $4610. B invested $4860. 

What is A's interest in the concern ? i Ans. A $5178. 
tc a b'b " " " B $5712. 



Operation, 



Beaowoet 


t. 


Cash on hand 


$2680 


Bills 'BeoeiTable 


3620 


TJ. & Stock 


520 


House and Lot 


6000 


StUTgis & Co. owe 


1800 




14620 




13200 



LioibUUia. 
Notes unpaid 
Due G. P. Carey 
A invested 
B do. 



$2840 

890 

4610 

4860 

$13200 



Net Chun $1420 



5 )1420 
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3 

$852 B's } " 
$568 A's f « 



Net Gkiin, 



(( 
tt 



Cash $2680 

Bills BeceiTable 3620 

U. S. Stock 520 

House and Lot 6000 

Stnigis & Co. 1800 



Proof. 

Bills Payable $2840 

G. P. Carey 890 

A invested 4610 

" \ Net Gain 568 

" present interest in concern 5178 

B invested 4860 

" I Net Gain ^ 

" present interest in concern 5712 

Total Be8ources^$r^0 Total Liabilities $14620 

Note. — In the following examples the resources are sup- 
posed to be brought in at their actual cash value. No interest 
is' allowed on the partners' accounts unless so specified. 

Ex. 2. C^ D^ and E are partners. To share the gains or 
losses each one third. The resouroes and liabilities at the close 
of the year are found to be as follows, viz. : Money deposited 
in City Bank $8460. Copper Mine Stock valued at $10240. 
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Bills Beceivable on hand $6420. Fulton Bank Stock on hand 
valued at $3826. Block of buildings and Lot valued at 
$35000. Hall & Co. owe on account $1344. L. M. Howard 
owes on account $960. The firm owe on their notes unre- 
deemed $5680. To Mason & Austin on account $1700. C 
invested $18420. D invested $18460. E invested $18432. 
What is each partner's present interest in the concern ? 

Ans. C $19606, D $19646, E $19618. 

Ex. 3. F, G, H, and I are partners. They share the gains 
or losses as follows, viz. : F and G x? each, H xV ^^^ I t i • 
At the close of business the resources are Cash $4628, Mer- 
chandise $12620, Beal Estate $5000, Bank Stock $3000, 
Wheat and Com $2800, Horses and Harness $500, Lumber 
$520, Money deposited in Globe Bank $8620. F has drawn 
firom the business $450, H has drawn $180. The liabilities of 
the concern are. Notes unredeemed $4600, Due Simon Good 
on account $800, Due S. S. Packard on account $1200. F in- 
vested $6682. Gi^invested $6682. H invested $8908. I in- 
vested $4454. What is each partner's interest in the concern.^ 

Ans. F $7480, G $7930, H $10392, I $5286. 

Ex. 4. J, K, L, M, and N are partners. The gain or loss is 
to be divided as follows : J y*j, K y*j, L y\, M /j, N y'j. 
Upon examination the following is found to be the condition 
of affairs at the close of business, viz. : Notes on hand against 
other persons $12680, Ohio State Stocks $8420, New York 
State Stock $6000, City Bank Stock $2800, Bonds and Mort- 
gages $9460, Deposit in Ocean Bank $6742, Attica Bank 
owes the firm $4286, Brown & Bros, owe $1520, Interest on 
Notes, and Bonds and Mortgages in the hands of the firm 
$688. Office Furniture on hand valued at $824. The liabili- 
ties of the concern are as follows, viz. : Notes and Acceptances 
outstanding $5486, Interest due on firm's Notes and Accept- 
ances $280, Bal. favor Trader's Bank $2626, Bal. favor of 
Fulton Bank $1500, N invested $2287, M invested $4575, 
K invested $9150, L invested $6861, J invested $11455. 
What has been the Net Gain ? What is J's interest in the 
concern? K's? L's? M's? N's? 
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^KS. Net Gain $10200. J's interest ©14855. K's interest 
L"a intwest $8901, Ms interest $5935. N'a in- 
«2967. 

Ex. 5. There arc four partners in a concern, 0, P, Q, and 
B. Eacli partner to share i of the gains or loaets. At disso- 
lution there ia Cash on hand ©6820, Bills Receivable $8922, 
Croton Water Stock ?4500, Dt'posit iu Bank Commerce 
$3860. lias drawn from tho concern ©SCO, P has drawn 
$575, Q liaa drawn $630, R has drawn $452. The liabilitjes 
Notes and Acceptances outstanding $3680, Bal. in favor 
of Smith & Co. $1264, in favor of Hall & Reed $860, Geo. 
Carey $575. invested $5590, P invested $5322, Q invested 
$5540, R invested $5228. "What has been the net gain or 
loss ? What is each partner's interest in the busiaess ? 

Ans. Net Loss $1440. O'a interest $4370. P's $4387. 
Q'8 $4550. R'h $4416. 

CA.es: III. 
Aet. 186. The resources, the liabilities (except th&invest- 
at), and the net gain or loss being given, to find the net 
capital at commencing. 

When the resources are larger than the liahilities, deduct 
the given liabilities from the given resources (the difference 
vhU he the present worth of firm), and from this remainder 
deduct the net gain, or add the net loss. Or, 

When the Itcdnlities are greater than the resources, deduct 
^ resources from the liabilities (the difference will be the 
net insolvency of ^rm), and deduct this remainder from the 
net loss. 

Note 1. — ^The liabilities can never exceed the resonrcee at 
closing when there is a capital at commencing and a net gain 
during business. 

Note 2. — In the following examples it is supposed that the 
vbole investment is made at the time of commencing business, 
and that it remains andistarbed until the date of partnerabip 
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Ex. 1. A and B are partners. A invested } and B | of 
the capital They are to share equally in gains or losses. At 
tiie close of business the resources are : Cash $6800, BiUa 
Receivable 94700,* Merchandise $6400, Beal Estate $5000, 
Bank Stock $900, 'steamboat Stock $900a A has drawn 
from the business $365, B has drawn $526. The liabilities 
are : Firm's Notes unredeemed $4680, BaL &vor of 8. 8. 
Packard $620, J. T. Calkins $476, B: H. Hoadley $326. The 
net gain during business has been $2644. What was the firm 
worth at commencing ? What was each partner worth ? 

Atu. Firm $24945. A $9978. B. $14967. 



Cash $6800 

Bills Beoeiv. 4700 

Merchandise ' 6400 

Beal Estate 5000 

Bank Stock 900 
Steam Bt. Stock 9000 

A is charged 365 

B « 526 



$33691 



Cash 

Bills Beceiv. 
Merchandise 
Beal Estate 
Bank Stock 



$6800 

4700 

6400 

5000 

900 



Steam Bt. Stock 9000 



A is charged 
B « 



365 
526 



Operation. 

Bills Payable 
S. S. Packard 
J. T. Calkins 
B. H. Hoadley 

33691 Resources 
6102 LiabiUties 



14680 
620 
476 
326 

$6102 



27589 Present worth of firm 
2644 Net Gain 



5)24945 Net Cap. at com. 

4989 
2 



9978 A's i of the Cap. at com. 
14967 B's I « " " 



Proof. 

Bills Payable 
S, S. Packard 
J, T. Calkins 
R. H, Hoadley 
A's Cap. at com. 9d78 
« i Net Gain 1322 

" Present worth 
B's Cap. at com. 14967 
" i Net Gain 1322 

" Present worth 



$33691 



$4680 
620 
476 
326 



. 11300 



. 16289 
$33691 
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Ex. 2. C, D, ami E are partners. invested i, D f, and 
K }, to filiare the gain or losses equally. At the close of busi- 
ness the resources aro found to be : Wheat on hand valued at 
82600, Cora on hand $3300, Flour S1600, Mill and Fixtures 
$8000. The firm owe Digby V. BeU $2600, to J. H. Gold- 
smitli $1500, and on their Notes unredeemed $949. The net 
loss in the busineaa has ^xen $633. What was the net capital 
of the firm at commencing ? What was each partner's net 
capital ? 

Ans. Firm $10984. C $1373. D $4119. E $5492. 

Ex. 3. There are four partners engaged in business as a firm, 
F, G, H, and I. They have been unfortunate, the net loss 
being $15320. On examination the resources are found to be 
08 iollows, viz. : Live Cattle on hand valued at @96S0, Packed 
Beef valued at $12600, Empty Barrels on hand valued at 
$500, Deposit in Drovers' Bank $2500, The firm owe on 
their Notes and Acceptances $22600, Warren P. Spencer on 
account $4000, J. C. Bryant on account $6000. The partners 
inrested in equal amounts and ore to share the gains or losses 
in the same proportion. What was iiio investment of the 
firm ? What was each partner's investment ? 
Atis. Firm $8000. F $2000. G «2000. H. 82000. I ^2000. 



Aet. 187. When ihcfirm, commence itteolvent. 
The resources and habilities at closing, and the net gain or 
loss being given, to find the net insolvency at conunencing. 

IttJLB3. 

When the liahilitieB are greater than tJie resources at 
closing, deduct the given resources from the given liahilitieB, 
and to this remainder add tfta net gain or from it subtract the 
net loss. Or, 

When the resources are larger than the liabilities at 
dosing, deduct the liahQUia from the resources, and deduct 
this remainder from the net gain. 

Ex. I. A and B are partners. They commence business 
insolvent. The proportion of their insolvency is A j, B J. 
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The gains or losses are to be equally divided. At the cloae of 
business the resources are^ Cash on hand $3246, Lumber on 
hand valued at $6428^ Timber and Logs valued at $3272, 
Bills. Beceivable $1800. The firm owe on their Notes and 
Acceptances $9400, to E. B. Felton on account $3684, to H. 
W. Ellsworth on account $2160. The net gain during bua- 
ness has been $1568. What was the net insolvency ef the 
firm at commencing ? What was each partner's net insolvency 
at commencing ? 

Ans. Firm's $2066. A's $1549.50. B's $516.50. 

OpercUion. • 

Cash on hand $3246 Bills Payable $9400 

Lumber " 6428 E. E. Felton 3684 

Timber and Logs on h. 3272 H. W. Ellsworth 2160 
Bills Beceivable '' 1800 



$14746 $15244 

$15244 LiabiUties 
4 )2066 N et Insolv. at com. 14746 Besources 

516.50 B's J " " ~498"Pres. Net Insolv. of firm 

3_ 1568 N et Gain 

$1549.50 A's f " " 2066 Insolv. of firm at com. 

Proof. 

Cash $3246 Bills Payable $9400.00 

Lumber 6428 E. B. Felton 3684.00 

Timber and Logs 3272 H. W. Ellsworth 2160.00 

Bills Beceivable 1800 B's ^ Net Gain 784.00 

A's Insolv. at com. 1549.50 " Ins. at com. 516.50 

" i Net Gain 784 " Net Capital 26750.00 

" Net Insolvency . . 765.50 
Tot. Besources of firm $15511.50 Tot. Liab. of firm"$ 1551L50 

Remark, — ^In the forcing example the partners were both 
insolvent at commencing business. The business was profit- 
able, and B's share of the gain was more than his insolvency 
at commencing, so that he ends with a net capital. A is still 
insolvent, but to a less amount than when he commenced. 
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Ex. 2. C, D, B, and F are partners, commencing with 
equal insolvency, the gains or losses to be shared as follows, 
▼iz. : C fV, D x*j, E ^^j, F j\. Two years having passed an 
inventory is taken, showing the following condition of afibirs : 
20000 lbs. Cheese on hand @ 8 cents, $1600 ; 40000 lbs. But- 
ter ® 18 cents, $7200 ; 2000 bush. Potatoes @ 40 cents, $800 ; 
3000 bush. Wheat @ 90 cents, $2700. The firm owe on their 
Notes and Acceptances $8628. They owe E. B. Rockwell 
on account $3242. They owe W. H. Clark on account $4563. 
There has been a net loss during the business of $528. What 
was the net insolvency of the firm at commencing ? What 
was the net insolvency of each partner ? What is the net in- 
solvency of each partner at closing ? 
Afis. Insolvency of firm at com. $3605. Insolvency of each 

partner $901.25. Insolvency of firm at closing $4133. 

$769.25. D $725.25. E $813.25. F $769.25. 

Ex. 3. G, H, I, J, and K formed ihemselves into a co- 
partnership for the purpose of carrying on the building and 
masoiiry business. The firm to assume the liabilities of the 
partners. The proportion in which the partners are insolvent 
at commencing is as follows, viz. : C%5\, H /„, I ^V? J tt> 
and K /y. The gains or losses are to'be divided in the pro- 
portion of their insolvency. At the close of business the fol- 
lowing is the condition of affairs : Deposit in City Bank 
$5428, Bonds and Mortgages Bee. $3826, Notes and Drafts 
$6294. J. C. Bryant owes on account $4466, Brick and 
Stone on hand valued at $3688. The firm owe on their Notes 
and Acceptances $18000. They owe Baldwin & Co. $3620. 
The Net Gain has been $5622. What was the net insolvency 
of firm at commencing ? What was the insolvency of each 
partner ? What is the net capital of firm at closing ? Of 
each partner ? 

Ans. Insolvency of firm at commencing $3540. Of 
G $354, H $531, I $708, J $885, K $1062. 

Net capital of firm at closing $ 

OfGf 

19 
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MISCELLANEOUS. 

1. D. V. Bell, J. H. Goldsmith, E. G. Foliom, and J. 0. 
Bryant, ore partners. The two former fimush the capital, and 
the two latter are to bear the Q^^enses of oanducting the busi- 
nessy each one hal£ The proflis or losses are to be distributed 
as follows : Bell ^V, Goldsmith /,, Folsom ^V, and Bryant /f. 
Bell advanced at conunencing business $18423. Gt)ldsmith 
advanced $13142. At the close of the year it is ascertained 
that the profits have exceeded the losses (not including ex- 
|)ensc8) $6823.80. The expense account has an excess of 
debits of 4^2412.08. Bell has drawn out during businesB $426. 
Folaom has drawn out $2342.13. What is each partner's in- 
ietrnt in the concern at the dose of the year ? - 

Note. — ^In the above example Mr. Gh)ldsmith was allowed 
to draw a large amount from the business, and by consent of 
the other partners waAiot to pay interest upon it. Literest 
is not to be taken into account in solving this and the follow- 
ing examples unless it is so specified. 

2. S. S. Packard, iJ^S. Calkins, and E. B. Rockwell are 
partners, to share the flms or losses equally. At the close of 
one year the following^ the result of the business : Cash on 
hand 98920, Bills Beceiv. #6273, Merohandise $5682, Bank 
Stock $896, Mr. Packard has drawn from Ihe concern $672.43, 
Mr. Calkins $ZnLOi, Mr. BockweU $1896.06. Bills Payable 
outstanding $5957.95. Packard mvested $7420, Calkins in- 
vested $6812, Bockwell invested $4635. What baa been the 
gain or loss ? What is each partner's present intevest in the 
concern ? 

3. R. W. Hoadley, H. . W. Ellsworth, and H. C. Spencer 
arc partners. They invest in equal amounts, and share gains 
and losses equally. At the expiration of twp years they have 
Cash on hand $7242, B. B. Stock $4860, Seal Estate $4673, 
Produce $2921. They have Bills Payable outstanding 
$2326.41. During business Mr. Ellsworth has withdrawn 
from the concern $924, and Mr. Spencer has advanced to the 
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concern $1138. The total losses have l^n $75425, the total 
gains $3269.54. What is each partner's share of gain or loss ? 
What was each worth at commencing ? What is each part- 
ner's interest in the concern at closing ? 

4. R C. Spencer, W. H. Clark, L. Fairbanks, and 0. E. 
Wilber have been associated in business daring the past three 
years. The books have remained unclosed to this date. 
B. C. 8. invested at commencement of business $6824.00 
W. H. 0. " " " 6982.00 

L. F. " «• " 7126.00 

0. B.W. " " " 4998.00. 

They are to share equally in gains or losses. Since the books 
were opened the partners have made the following additional 
investauts : B. C. S. $2128.40, W. H. C. $68412, L. F. 
$1242.78, C. E. W. $946.64 The partners have each drawn 
from the concern the following amounts : B. C. S. $8126.42, 
W. H. C. $527418, L. F. $8232.64, 0. E. W. $3178.26. 
There are no resources or liabilities at this date except such as 
are shown by the partners' accounts. Has the business been 
prosperous or adverse ? If a dissolution now take place, how 
shall the partners settle with each other ? 
4- 5. Gr. B. Collins, A« H. Bcdington, and Alonzo Gkuston 
were partners in a manufacturing business, commencing July 
Ist, 1856. At that date G. B. C. put into the concern $1600, 
A. H. B. put in $4000, A. O. made no investment, but was to 
superintend the business. They were to share equally in gains 
or losses. Six per cent, interest to bo allowed on each side of 
the partners' accounts. The books are not closed until July 1st, 
1858, when the following statement is rendered by the book- 
keeper : G. B. C. has drawn from the concern at different 
times to the amount of $14760, the average date at which it 
was drawn, being September 12th, 1857. A. H. R has drawn 
$11380, average date January 22d, 1858. A. G. has drawn 
$16240, average date May 16ih, 1897. G. B. C.'s total invest- 
ment has been $2982, average date August 17th, 1857. A. H. 
B.'8 total investment $6824, average date October 9th, 1856. 
A. G.'s total investment $1528, average date A^^I^\!ql^^SJ%* 



292 PABTNBB8HIP SETTLBMENTB. 

Cash on hand 9628, Caeh in Bank ^892, Bilk BeoeivaUe on 
hand 95462, Beal Estate $7586, ManufiBM)tnTed Articles $438^1, 
Personal Accounts 91523, B. B. Stocks $837, Bills Payable 
unredeemed $6248, Balance due on personal aeooimts #4895. 

What has been the net gain or loss of the firm ? What 
is each partner's present interest in the conoem f 

A. H. B. proposes to retire from the bouMss, and the other 
partners agree to give him 9900 more than the books show to 
be due him. How much will ho receive ? 

6. A of New York, and B of Ohio, enter into an arrange- 
ment to buy and sell Cattle, and shaiQ equally in gains and 
losses ; B to make the puiehasos, and A to effect most of the 
sales. A forwarded to B » draft of $8000, B made purchases 
to the amount of $13682.24. B has forwantod cattle to A 
during the season, from which he has made sales to the amount 
of $9241.18. B has made sales to the amount of 92836i24 
A has paid out for eccpaiaes $36416. B has paid out for ex- 
penses $239.14 At the close of the season B has on hand 
a number of cattle the cost of which was $2327.34 A has a 
quantity on hand which are estimated to be worth, in the New 
York market, $3123.42. The parties now propose to dissolve 
the copartnership, each taking the stock he has in his posses- 
sion at the figures given above, and the balance in their ac- 
counts, if any, to be paid in cash. What has been the gain or 
loss ? What is each partner's share of gain or loss ? What is 
the cash balance to be paid, and which partner is to receive it ? 
^ 7. C and D make a contract with govemm^it to do a cer- 
tain piece of work, which is divided into three secticms, for 
which they are to receive as follows, provided the wmk aU 
pass as No. 1 on being inspected : for Section 1, $18^ for 
Section 2, $1275, for Section 3, $1563. If any poirtion of 
the work pass as No. 2 on inspection, 15 per oent. will be de- 
ducted from the original estimate ; if any portion as No. 3, 
20 per cent, will be deducted. The following is the result of 
the inspection : 

Section 1, passes as No. 1. Section 2, as No. S, and Sec- 
tion 3, as No. 2. 



i 
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has drawn from govemment $728.42. D has drawn 
fl226.14. D has made disbursements to the amount of 
4^1342.25. C has mode dbbursements on the work to the 
amoimt of 9987.45. What has been the gain or loss ? How 
much is due C ? How much is due D ? 

8. Two persons, E and F, enter into business under an 
agreement that E shall draw from the conoem weekly $5 more 
than F. Subsequently F lends E $260 from his private funds, 
with the understanding that they were then to draw an equal 
sum weekly until the loan bo liquidated. > How long will 
it take? 

9. Three mechanics are partners. They agree that each 
flhall pay $2.25 per day for all working days that he is absent 
from the Iniiaess. At the close of the year it is found that 
A hat lesth !#| days, B 28 days, C 12 days. How will the 
partners adjust the matter between them ? 

^ 1(X A, B, and C enter into a copartnership, each in- 
vestii^ $5000. A is w^orth to the business 91500 a year ; B 
$1200.; C $1000. At the end of two montiis B draws out 
$500, and A adds to his capital $1000. At the end of fivo 
months, C withdraws §300. They close up their business at 
the end of a year, and find that a net profit has been, realized 
of $3500. What proportion of tliis gain belongs to each « 
partner, if money is worth 7 per cent, per annum ? 
^ 11. Again : A, B, and C are partners, eadi investing at 
the commencement of busmess $5000, and each being of equal 
value to the business. They draw from and add to the capital, 
as brfore, and at the end of the year ascertain their gain to be, 
as before, $3500. How will the gain bo equitably divided ? 
And should the value of money, as in the former case, have 
any effect on the adjustment of gains ? 

19. Again : A, B, and are partners, investing as in the 
former two instances, with the understanding that C shall con- 
duct the business, for which he is to receive a commission of 
25 per cent on the net gain. The additions and withdrawals 
the same as above, and ^o the gain. How much of the gain 
should each have ? 
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-f 13. There are five partners in a concern, sharing the gains 
or losses equally. The liabilities of the firm have been can- 
celed, after which the remaining effects were appropriated by 
the partners without regard to the proper proportion that 
each should take. The following is the condition of the part- 
ners' accounts, as they now stand. A invested $5680, and 
has drawn from the concern 94700. B invested -^^tlSO, and 
has drawn $4400. C invested $4980, and haa drawn $4600. 
D invested $3984, and has drawn $3300. E invested $5600, 
and has drawn $5346. How will the partners settie with 
each other ? 
*/- 14. A and B are partners. They have Cash and Collect- 
able Paper on hand to the amount of $5280.11. A baa drawn 
from the concern $2446.80, B has drawn $905.98. A put 
into the concern $3127.25, B put in $448.75. The firm owe 
on Pajicr and Book Debts $4005.48. What ii each partner's 
present interest in the concern, if they liinii eqnallj in gains 
and losses ? 

./ 15. S. S. Guthrie and H. C. Walker purchased a vessel on 
joint account, for which they paid $8400, Mr. G. taking one 
third interest and Mr. W. two thirds. 
During the season G. paid for supplies, repairs and 

sundry expenses $956.00 

* And received Cash from freight and passage receipts 2686.40 

W. paid for repairs, supplies, &c. . • . . 1548.26 

And received Cash from freight and passage receipts 4862.48 

At the close of the season they sell the vessel for $9000, 

receiving one half in Cash, and the purchaser's Note for one 

half. 

W. agrees to take this Note, to apply on his account, at 
2^0 discount, which G. assents to ; and then the $4500 Cash 
is properly divided between the two partners ; how much is 
taken by each ? 

16. Alonzo Gaston and G. B. Collins take a contract of 
A. H. Kcdington to sink an aqueduct of a certain ^width 50 
rods in length, and if it average lO'feet deep, they are to 
receive for constructing the' same $26 per rod. If on measure- 





ft. in. 


End of Ist five rods 10 4 


" 2d 


« 10 9 


« 3d 


« 9 8 


« 4th 


« 9 4 


« 5th 


« 8 3 
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ment it average less than 10 feet, 3^ will be deducted for the 
first 6 inches, 5% for the second 6 inches, 9% for the third 6 
inches. 

A. Or. has paid out for wages and material $158 
G. B. 0. " " " $536 

A, H. R. has advanced $488, of which A. G. received $242.18, 
G. B. 0. received ^245.82. The average depth was to be ascer- 
tained by measurement at the end of every five rods, which 
resulted as follows : 

ft. in. 

End of 6th five rods 7 10 

" 7th " 8 4 

" 8th " 7 9 

i " 9th " 9 7 

" 10th " 8 8 
What has been the gain or loss ? How much is duo from A. 
H. R. ? How win Mr. Gaston and Mr. Collins settle with 
each other ? 

17. A and B contracted ,with Russell & Co. to erect a 
Steam Flouring Mill for $11000. Not wishing to be burdened 
with the salary of a bookkeeper, it was arranged that each 
partner should keep a strict account of all his receipts and ex- 
penditures, and report at the completion of the contract, at 
which time they would have a general settlement. On the 
fulfillment of the contract they find their affairs standing as 
follows, viz. : A has paid out for building material and wages 
$2862.48. He has received from Russell & Co. at different 
times to the amount of $132408. B has paid out for building 
material and wages $4788.04 He has received from Russell 
& Co. $502444 There is due the hands for wages $410. 

What has been the profit ? How much is due firom Russell 
& Co. ? And how much of it should bo paid to A ? How 
much to B ? 

18. E. C. Bradford, Joseph Dawson, and E. Young have 
been doing business together as partners, with the understand- 
ing that Mr. B. should receive a salary of $1200, for managing 
the concern, the other partners' time not to be required in the 
business. Interest to be allowed on both sides of each part- 



/ 
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ner's account. The profits or losses to be divided eqiially be- 
tween them. Mr. B. invested January 1, 1860, $6000, lAaj 2^ 
$350, October 12, $500. He drew out February 8, ^250, 
April 4, $380, July 5, $620, November 20, $782. Mr. D. 
invested January 1, $5400, June 12, 860, $280, October 3, 
$365, December 18, $428. Ho drew out March 2, $468, May 
21, $428, August 3, $542, September 15, $^7, December 19, 
$388. Mr. Y. invested January 1, $4896, May 9, $356, July 2, 
$428. He drew out March 13, $355, June 3, $126, August 9, 
$281, October 6, $126, December 24, $439. On December 81, 
1860, one year from the day of commencing business, the re- 
sources and liabilities (not including the partners' accounts) 
are as follows, viz. : 

Cash on hand . • . $5680 

Bills Receivable on hand . . . 4366 
Real Estate "... 5200 

Bank Stock " ... 5388 

$20634 
Bills Payable unredeemed . . $1298.40 
What is the net capital of the firm at closing ? What is 
each partner's interest in the concern at closing ? 

19. The following " Statement," taken from a single entry 
ledger, in part, the balance being made up from inventories 
and estimates shows the present condition of the affairs of the 
firm of A & B. 

RESOURCES TAKEN FROM THE LEDGER. 

John Smith owes $460.00 

Wm. Brown " 680.00 

Geo. Carey " 1260.00 

Wm. Dudley " 870.00 

Geo. Bryant " 260.00 

Amos Dean " 890.00 

A has drawn from the concern 2400.00 

B " " " 1261.00 

LIABILITIES TAKEN FROM THE LEDGER. 

Due Baldwin & Co., on account .... $546.00 

A invested 11600.00 

B " 13742.00 
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EB80UBOES NOT SHOWN ON LSBQXB, TAKEN FBOM 
INYENTOBIES AND XSTIMATXa 

Merchandise on hand^ per Inv. . . . $9685.00 

Notes and Drafts on hand, per B. B. (Face) . 5672.00 

Store Fixtures on hand 384.00 

Horses, Carriages, and Harnesses .... 865.00 

Stable and Feed 1262.00 

City Bank Stock 892.00 

House and Lot valued at 6000.00 

C. C. & C. R. R. Stock valued at ... . 1820.00 

Bent paid in advance 600.00 

LIABILITIES NOT SHOWN ON LEDGEB. 

Firm's Notes and Acceptances outstanding (Face) $3826.00 
Mortgage on House and Lot 500.00 

ADDITIONAL ITEMS OF BESOUBCB AND UABILITT. 

The interest upon the Notes and Drafts that are on 

hand, computed up to this date, is . . . $694.00 
The interest upon the Notes and Drafts that the firm 

owe, computed to this date, is ... 148.00 

A was to share f of the gain or loss, and B f . What was 
the firm worth at commencing business ? What is the firm 
worth at the close of business ? What has been the net gain 
or net loss of firm ? What is each partner's interest in the 
ooncem at closing ? 

20. Wm. H. Kinne and Edward Rice are partners in the 
Stone business. They have a Stone Yard, and buy and sell 
that material Their books are kept by single entry. The 
books run four years before they are closed. An Inventory is 
taken and a Statement made up at the close of the first year. 
At the close of the second year, the party having charge of 
the books neglects to do this. At the close of the third year, 
the Inventory and Statement are made up, showing the result 
of two years' business. The Statement and Inventory are 
made up again at the close of the fourth year. 

The profits or losses of the first year are to be divided 
follows, viz. : Wm. H. Eiane |, Edward Rice |. . 
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At the commencement of the second year J. G. Bannej is 
admitted as a partner, the three partners to be equally in- 
terested in gains or losses. 

The following Statements were made out at the dose of 
the first, third, and fourth years. 

1856 to 1857. 1st year's business. 



Besources. 


LiabUities. 


Cash on hand . . . $1260.11 




W. H. Kmn&— paid him . . 736.49 




Stone on hand . 430.66 




Balances on Ledger . . 6945.00 




Edward Eice — advanced by him . 


$2675.44 


Gains . ... 


6746.82 


$9422.26 


$9422.26 



1857—1858 to 1859. 2d and 3d years' business. 

Edward Bice — ^paid him . $2675.44 

" " advanced last year . . . $2675.44 

« " iiaidhim . . 829.58 

W. H. Kinno " " . 2947.73 

J. G. Ranney " « . . 1535.39 

Balances on Ledger . . 7039;67 

" " " last year .... 6945.00 

Gains . . . _^ ._ . . 5407.37 - 

$15027.81 $ 1502781 

1859 to 1860. 4th years' business. 
Edward Rice — paid him . $1014.47 
Wm. H. Kinne " " . . 1543.16 
J. G. Banney " " . . 557.95 

Balances on Ledger . . . 10137.06 

« " «' last year . . . . $7039.67 
Stone on hand .... 981.49 

Gains . . . ^ ._ . . 7 19446 

$14234.13 $14234.1 3 

The above Statements are given precisely as they were 
made up by one of the partners who handed them to us for 
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adjustment. The student will please exercise his skill in pro- 
ducing the best form of Statement for showing clearly and 
condusiyely each of the answers to the following questions. 

How much is the firm worth at the close of each year, and 
^hat does the property consist of? What is each partner's 
nterest in the concern at the dose of each year ? 
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EXCHANGE TABLES. 

[compiled mainly from tatb's modern cambist, I 

AND THE BANKERS* MAGAZINE.] *7^ 






GREAT BRITAIN. 

/ Money op Account. — 1 poiind=M 8hillings=240 pence, called 
Sterling money, to distinguish it from Colonial money, and 
other moneys of the Continent having the same' denomina- 
tions. >' v* \, 
Par op Exchange. — 1 sovereign =£l=$4.86|.* ^ 

FRANCE. 

Money op Account. — 1 franc=100 centimes. Formerly livres 
and sous were used; 81 livres=80 &os., and 1 sou=5 centimes. 

Par op ExchanAe. — 20 francs gold=16s. lOJd. 8terling=$d.84. 
Or, 91=5 frcs. 21 centimes, or £1=25 frcs. 22 centimes. 

AMSTERDAM. 

Money op Account. — 6 florins or guilders =600 centimes =120. 

stivers =240 gi'otes Flemish =20 schillings Flemish =2f rix 

dollars. 
Par op Exchange. — 12 florins 9 centimes =£1=^4.86}. Or, 1 

florin =$0.40. In the U. S. the quotations of exchange on 

Amsterdam are so many eents per florin or guilder. 

BELGIUM. 

Money op Account. — The official money of account is kept in 
francs and centimes the same as in France. But in mercantile 
accounts and exchange it is generally in florins and centimes, 
as in Amsterdam — the denominations of schillings and grotes 
being sometimes used in London Exchange. 

• This value of the pound sterling is ii^ of a cent lower than that given on 
page 164, as here the weight of the sovereign is taken to be 123^^ grains in- 
stead of 123^3^ grains, as assumed there. 
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Pab of Ezchangx.— The fixed relative value of the firanc to the 
florin is 47^ centimes of a florin= 1 franc. 25 frcs. 22 cen- 
times=:12 florins 9 centimes=40 schillings 3 grote8=£l=: 
$4.80}. 

HAMBURG. 

Honey of AccoiTin:. — ^There are two standards in Hamburg, the 
one Banco and the other currency — the former being from 20 
to 26^ higher than the latter, var3ring with the market price 
of fine silver. The form^ is used in wholesale business and 
in exchanges, and is nominal; while the latter is used in the 
smaller trade, and is represented by coins in circulation. The 
Cologne mark weight, of the Hamburg standard, is 3608 grains 
Troy ; and this weight of fine silver is assumed to be divided 
into 27 j marks banco, but is coined into 34 marks current. 
The denominations in the two valuations being the same, the 
terms banco and current are used to distinguish the standard. 
1 mark=16 schillings =192 pfennings. 3 marks, or 48 scMU 
lings, are called in exchange a rix dollar.' 

Pab OF Exchange. — 13 marks 10| schiL banco. =£l=$4.86}. 

16 " 12 " cim-en^=£l=$4.86|. 
Or, 1 mark banco =35^ cents. In the U. S. the quotations of 
exchange on Hamburg are so many cents per mark banco., 

PRUSSIA. 

Money of Account. — 1 Prussian dollar =30 silver groschen. 

Pab of Exchange. — 1 Cologne mark weight of fine silver is 
coined into 14 dollars ; hence, 6 Prussian dollars 27 silver 
groschen=:£l =:$4.86|. 

RUSSIA. 

Money of Account. — 1 ruble=100 copecs. 100 silver rubles= 
860 paper or bank rubles — ^the latter being the money of ac- 
count, previously to Jxily, 1839. 

Pab of Exchange. — 1 silver ruble=87id. sterling. At Odessa 
the rate of exchange on London is still generally made in paper 
rubles, in which the par of exchange is 2240 paper rubles= 
£100 sterling. 
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FRANKFORT-ON-THE-MAINE. 

MoiTBY OF AccoimTd — 1 rix dollar=90 kreiizer8=lj^ floriii8= 
22^ batzen=d60 hellers. The Prussian money is used for the 
payment of duties in Frankfort, and in all the States of the 
German Customs-Union — ^the value of 1 Prussian dollar being 
fixed at 105 kreuzers. There are two moneys of account at 
Frankfort, viz., Reichsgdd or 24 Qnldenfuss, and Wecheelaih- 
lung. Reichsgeld is called 24 Guldenihss or ik>rin-foot, from 
the Cologne mark weight of fine silver being valued at 24 of 
these florins. Wechsdzahlung, or exchange reckcming, is de- 
duced from the estimation of the carolin at 9 florins 12 kreuz- 
ers in Wechselzahlung, the value of the same being 1 1 florins in 
24 Guldenfuss, from which 46 rix-dollars W. Z.=55 rix dollars 
in24G.F. 

Fab op Exchange. — 148.2 batzen W.Z.=£l=$4.86|. 

1 rix-doUar in 24 Guldenfh88=S0.47 pence sterling. 
" Wechsdzahlung= 86.43 ** 

AUSTRIA. 

Money op Account. — 1 florin=60 kreuzers. A rix-doUar is IJ 
florins or 90 kreuzers, and is a nominal money used in ex- 
changes but not in accounts. The value of the money of 
account is that called Convention, or 20 Guldenfuss, in which 
the Cologne mark weight of fine silver is supposed to be 
coined into 20 florins, a standard only j\-jg above the Wechsel- 
zahlung of Frankfort. The currency of Austria is of both 
paper and metal. The paper money, called Wiener-wahrung, 
or Vienna value, is at a fixed discount of 60 J^ : by which 100 
florins in cash are equal to 250 florins in W. W. Bills upon 
Vienna are generally directed to be paid in efl!bctive — that is, 
in cash — sometimes mentioning the kind (as 20 kreuzer-pieces, 
for example), to guard against their being paid in paper money 
of the dej^reciated value. 

Pab of Exchange. — 9 florins 50 kreuzers =£l=|4.86|. 
1 rix-dollar in 20 Guldenfuss =36.66 pence sterling. 

VENICE AND MILAN. 

Money op Account. — 1 lira Austriaca=100 centi8imi=20 soldi 
Austriaci. The lira has the same value as the 20 kreuzer-piece, 
or the third of an Austrian florin. 

Pab of Exchangb. — 29 lire 52 cent.=£l, or 1 lira=8Jd. 



CLEMENT. 



TUSCANY. 

MoNKT OF AccouKT. — 1 Ura ToHcana— 100 cenUsiini=20 soldi 

di Lira, a Utile below the Yeuetion GUmdard. 
Pab of Excuasoe. — 30.69 lire=i;i, or 1 Itra=7y'^d. 

BREMEN. 

MosST OF Account. — 5 Bcliwaren=I prote; 12 grotes=l rix- 

dollar. The lix-dollar is valned, in gold, from tlie old French 

and German Louis d'or, at the rate of 5 lix-dollors to 1 Louis 

pAE OF ExcnAKGE. — 1 m^lollar=8s. 3.4d. sterling =$0,791. In 
the U. S. the quotatioDs of exehangti on Bremen are &o luauy 
cents per rix^dollar. 

CANADA. 

StoNBT OF Account. — 1 poimd=20 8hilling9=240 penee=:4 dol- 
lar8=400 ceuts. The decimal system of dollars and cents has 
been recently introduced. 

Par of Exchange. — ^The Canadian pound {£), as represented 
by their paper currency, has been considered equivalent to four 
dollars U. S. currency. But the recent silver coinage, fur- 
oished that province by England, is 3»^ below tlie silver coin- 
age of the IT. S. in value, their 20 centrpiece being worth only 
t0.1d27; and as the U. S. silver comage is sume what below 
par, taking the gold coinage for the standard, we may con- 
clude that the par of exchange between Canada and the United 
States will soon be !04 cents Canada currency=tl, or 100 
cents U. S. currency. 

UNITED STATES. 

Pae of Exctiangk. — Gold, or its equivalent, being tho cur- 
rency of New York city, and paper money being extensively 
used throughout the States, the par of exchange on New York 
city, for the year 1860, is very nearly as follows: 
New England States, {^prem. Ohio, Ky., and Ind., ^^prem. 
New York State, \% " Detroit, - - i^ " 

Baldmore, - - Par. Interior Michigan, 1 J^ " 

Philadelphb, - " Inwn, 111., and Wis., IJ^ '• 

Pittdburg" par funds," " MiKsonri, - - I J5 " 

" "currency," ^^ prem. New Orleans, • Par. 
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FOREIGN COINS. 

Ifieir WeiglUf Fineness, and Value, as Assayed ai the United Staim ifML 

JRemark, — ^The basis of valuation of the silver coins is $1.21 
per ounce of standard fineness, which is the present mint price. 

Gold Coins. 



CouiriBT. 



Australia. 

Australia. 

Austria 

Austria 

Belgiu^l 

Bolivia. 

Brazil 

Central America.. . • . 

Chai 

Chili 

Denmark. 

Ecuador. 

England 

England 

Fruice. 

France 

Qermany, NorUu. . . . 

Qennanj, North 

Geimany, South. . . . . 

Greece. 

Hindostan. 

Mezioo 

Naples. 

Netherlands 

New Grenada. 

New Grenada. 

New Grenada 

Peru 

Portugal 

Bome 

BnsBia 

Sardinia. 

I^[>ain. 

Sweden 

Turkey 

Tuscany. 



DszromxATioir. 



Pound of 1862 

Pound of 1855 

Ducat 

Sovereign 

Twenty-five francs 

Doubloon 

20,000 reis 

Two eecudors 

Old doubloon. 

Ten pesos 

Ten thaler 

Four escudors 

Pound, or sovereign, new. . . 

Pound, average. 

Twenty fiancs, new 

Twenty francs, average 

Ten thaler 

Ten thaler, Prussian. 

Ducat 

Twen^ drachnw. 

Mohur 

Doubloon, average 

Six ducati, new 

Ten guilders 

Old doubloon, Bogota 

Old doubloon, Popayan 

Ten pesos, new. 

Old doubloon 

Gold crowD 

2^ Scudi, new. 

Five roubles 

Same as France 

100 reals 

Ducat 

100 piastresL 

Sequin 



Weight 


FlnentM. 


Oz. dee. 


Thou4. 


0.281 


916.6 


0.257 


916.5 


0.112 


986 


0.363 


900 


0.254 


899 


0.867 


870 


0.575 


917.6 


0.209 


853.5 


0.867 


870 


0.492 


900 


0.427 


896 


0.433 


844 


0.266.7 


916.5 


0.266 


915.6 


0.207.5 


899.5 


0.207 


899 


0.427 


895 


0.427 


903 


0.113 


986 


0.185 


900 


0.374 


916 


0.867-5 


866 


0.246 


996 


0.216 


899 


0.868 


870 


0.867 


858 


0.626 


891.6 


0.867 


868 


0.308 


912 


0.140 


900 


0.210 


916 


.... 
0.268 


• • . • 
896 


0.111 


975 


0.231 


915 


0.112 


999 



Value. 

D,C.M. 
5.32.0 
4.85.0 
S.28.0 
6.77.0 
4.72.0 

16.58.0 

10.90.5 
3.66.0 

15.67.0 
9.16.3 
7.90.0 
7.60.0 
4.86.3 
4.84.8 
S.86.0 
3.84.5 
7.90.0 

aoo.o 

128.3 
8.45.0 
7.08.0 

15.63.4 
6.04.0 
3.99.0 

16.61.7 

16.39.0 
9.67.6 

15.66.0 
6.81.3 
8.60.0 
3.97.6 

4.96^3 
2.26.7 
4.37.4 
230.0 



Tlie above ihows the intrinsic relative value, as compared with 
the amount of fine gold in the U. S. coin. The price paid at the 
mint would be ^% less. 



J, 
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SiLTEB COINB. 



Austria 

Austria 

Austria 

Beldam 

Boliyia 

Bolivia 

Bolivia 

Bracil A. 

Central America 

ChiM 

Chili 

Benmaric 

Engiand 

"Rn planH 

France 

Gennanj, North 

Germany, Sooth 

Germaoj, Korth & Soath . 

Greece 

ffindostan 

MexkoV.!!!'.!'.!.".'.!!!! 

Naples 

Netberitnds 

Norway •••••.. 

New Grenada 

Pteu 

Jrem. • 

Peru 

Portugal 

Bome 

BtiBBia 

Sardhua 

Bg$ia 

Sweden 

Switseiland 

Turkey 

Toscany.... 



Dxif01IX2IATI03r. 



.^^^y a. 



Biz-dollar 

Scodo of six lire 

20kreutzer 

Five francs 

Dollar.; 

IDOf dollar, 1830 

Quarter dollar, 1830 

2,000 reis 

Dollar. 

Old dollar 

New dollar 

Two rigsdaler 

Shilling, new. 

Shilling, average. 

Five &noB, average... 

Thaler 

Gulden, or florin. 

2 thaler, or 3} guld. . . . 

Five drachms 

Rupee 

Itzebu 

DoUar, average. 

Scudo. 

2}guUder 

Spede-daler. 

Dollar of 1857 

Old dollar 

Old dollar of 1855 

Half doUar, 1836-'38.. 

Silver crown 

Souda 

Rouble 

Five lire. 

New pistareen. 

Rix-dollar 

Two francs 

Twenty piastres 

Florin. 




0.902 

0.836 

0.215 

0.803 

0.871 

0.433 

0.216 

0.820 

0.866 

0.864 

0.801 

0.927 

0.182.5 

ai78 

0.800 

0.712 

0.340 

1.192 

0.719 

0.374 

0.279 

0.866 

0.884 

0.804 

0.927 

0.803 

0.866 

0.766 

0.433 

0.950 

0.864 

0.667 

0.800 

0.166 

1.092 

0.323 

0.770 

0.220 



/ / ■ 







' mm^i 



'1 .-^ " 



37hotM. 

833 

902 

582 

897 

900.5 

670 

670 

918.5 

850 

908 

900.5 

877 

924.5 

925 

900 

750 

900 

900 

900 

916 

991 

901 

830 

944 

877 

896 

901 

909 

650 

912 

900 

875 

900 

899 

760 

899 

830 

925 



Valne. 

D.CJr. 

1.01.3 

1.01.5 
16.8 
96.8 

1.05.4 
38.5 
19.2 

1.01.3 
97.3 

1.04.7 
97.0 

1.09.4 
22.7 
22.2 
96.8 
71.7 
41.2 

1.44.3 
86.9 
46.0 
37.0 

1.04.9 
98.8 

1.02.3 

1.09.4 
96.8 

1.04.9 
93.6 
37.7 

1.16.6 

1.04.7 
78.4 
96.8 
20.1 

1.10.1 
39.0 
86.5 
27.4 
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FOREIGN COINS. 

neir Weight, Fineness, and Value, as Assayed at the Uniiei StaUt Mint 

JRemark, — ^The basis of valuation of the silver coins is $1.21 
per ounce of standard fineness, which is the present mint price. 

Gold Coinb. 



CommiT. 



Australia. 

Australia. 

Austria 

Austria 

Belgiupi 

Bolivia. 

Brazil 

Central America. . . . 

Chili 

Chili 

Denmark. 

Ecuador. 

England 

England 

Frwce. 

France 

Germany, North.. . . . 

Germany, North 

Germany, Soutli 

Greece 

Hindostan. 

Mexico 

Naples. 

Netherlands 

New Grenada. 

New Grenada. 

New Grenada. 

Peru 

Portugal 

Borne 

Bofloa 

Sardinia. 

Spam 

Sweden 

Turkey 

Tuscany. 



DStOMIXATIOir. 



Pound of 1852 

Pound of 1855 

Ducat 

Sovereign 

Twenty-five francs 

Doubloon 

20,000 reis 

Two eecudors 

Old doubloon. 

Ten pesos 

Ten thaler 

Four eacudors 

Pound, or sovereign, new. . . 

Pound, average. 

Twenty fianca, new 

Twenty firanoB, average 

Ten thaler 

Ten thaler, Prussian 

Ducat 

Twenty drachms. 

Mohur 

Doubloon, average 

Six ducati, new 

Ten guilders 

Old doubloon, Bogota 

Old doubloon, Popayan 

Ten pesos, new 

Old doubloon 

Gold crown 

2^ Scudi, new. 

Five roubles 

Same as Franoe. 

100 reals 

Ducat 

100 piastres. 

Sequin 



Weight 


FtoBnew. 


Oz. dee. 


Thoue, 


0.281 


916.5 


0.257 


916.5 


0.112 


986 


0.363 


900 


0.264 


899 


0.867 


870 


0.576 


917.5 


0.209 


853.6 


0.867 


870 


0.492 


900 


0.427 


895 


0.433 


844 


0.266.7 


916.5 


0.266 


915.6 


0.207.5 


899.6 


0.207 


899 


0.427 


895 


0.427 


903 


0.112 


986 


0.185 


900 


0.374 


916 


0.867.5 


866 


0.245 


996 


0.216 


899 


0.868 


870 


0.867 


853 


0.525 


891.5 


0.867 


8G8 


0.308 


912 


0.140 


900 


0.210 


916 


.... 
0.268 


.... 
896 


0.111 


975 


0.231 


915 


0.112 


999 



Value. 

D.C.M. 
6.32.0 
4.85.0 
S.28.0 
6.77.0 
4.72.0 

16.58.0 

10.90.5 
3.66.0 

16.57.0 
9.15.3 
7.90.0 
7.60.0 
4.86.3 
4.84.8 
S.86.0 
3.84.5 
7.90.0 
8.00.0 
8.28.3 
3.45.0 

7.oao 

15,53.4 
6.040 
3.99.0 

15.61.7 

15.39.0 
9.67.5 

15.66.0 
6.81.3 
2.60.0 
3.97.6 

'4.96.3 
2.20.7 
4.37.4 
230.0 



Tlie above shows the intrinsic relative value, as compared with 
the amount of fine gold in the U. S. coin. The price paid at the 
mint would be \% less. 
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SiLTEB COINB. 



ComraBT. 



Austria 

Austria 

Austria 

Belgium 

Boliyia 

Bolivia 

Bolivia 

Braol j^ 

Central America 

ChiK 

Chili 

Demnark 

En^and 

"Rn glAnH 

Frimce 

Gennanj, North 

Germany, South 

Germanj, North & South 

Qreeoe 

Koidostan 

Japan 

Mezioo 

Na{)le8 

Netherkmdfl 

Norway 

New Grenada 

Pteu 

Peru 

Peru 

Portugal ; 

Borne 

Bussia 

Sardinia 

Spain 

Sweden , 

Switzerland 

Turkey 

Tuscany. 



DxiVOMX2IATI03r. 



^i/ n 



'v<. 



/ 



/M^z-ryyif 






'^■ 




Rix-dollar 

Scttdo of six lire 

20 kieutzer 

Five francs 

HlOf dollar, 1830 

Quarter dollar, 1830.. . . 

2,000 reis 

Dollar. 

Old doUap 

New dollar 

Two rigsdaler 

Shilling, new. 

Shilling, average. 

Five fouics, average... 

Thaler 

Gulden, or florin. 

2 thaler, or 3} guld. . . . 
Hve draduns. ........ 

Rupee 

Itzebu 

Dollar, average. 

Scuda 

2} guflder 

Spede-daler. 

Dollar of 1857 

Old dollar 

Old dollar of 1855 

Half dollar, 1835-'38.. 

Silver crown 

Scuda 

Rouble 

Five lire. 

New pistareen. 

Rix-dollar 

Two francs 

Twenty piastres 

Florin. 






Weight 


FlnflDeM. 


Oz,dM. 


37hotM. 


0.902 


833 


0.836 


902 


0.215 


582 


0.803 


897 


0.871 


900.5 


0.433 


670 


0.216 


670 


0.820 


918.5 


0.866 


850 


0.864 


908 


0.801 


900.5 


0.927 


877 


0.182.5 


924.5 


ai78 


925 


0.800 


900 


0.712 


750 


0.340 


900 


1.192 


900 


0.719 


900 


0.374 


916 


0.279 


991 


0.866 


901 


0.884 


830 


0.804 


944 


0.927 


877 


0.803 


896 


0.866 


901 


0.766 


909 


0.433 


650 


0.950 


912 


0.864 


900 


0.667 


875 


0.800 


900 


0.166 


899 


1.092 


750 


0.323 


899 


0.770 


8S0 


0.220 


925 



lA 



' /rmrvo 



Valne. 

D.CJr. 
1.01.3 

1.01.5 
16.8 
96.8 

L05.4 
38.5 
19.2 

1.01.3 
97.3 

1.04.7 
97.0 

1.09.4 
22.7 
22.2 
96.8 
71.7 
41.2 

1.44.3 
86.9 
46.0 
37.0 

1.04.9 
98.8 

1.02.3 

1.09.4 
96.8 

1.04.9 
93.6 
37.7 

1.16.6 

1.04.7 
78.4 
96.8 
20.1 

1.10.1 
39.0 
86.5 
27.4 
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UNBAR, OR LONG MEASURE. 

Jh4B meaanre ia tuod to define distances in any direeUoik 

TABLE. 

12 indiea (tik) make 1 fi>ot JL 

Sfeet *< lyard yd. 

Sijazda *< 1 rod rd. 

40iodB ** 1 fbrloQg. fiar, 

S fiirlopg " 1 Btatato mfle.. mi. 

EQUITALENTCf. 

mL fwr» HL yd. ft In. 

1 = 8 = 320 = 1*760 = 6280 = 63360 

1 == 40 = 220 = 660 = 7920 

1 = 6} = 161 = 188 

1 = 8 = 86 

1 = 12 
SoALi or UHns:— 12, 8, 51, 40, 8. 

ALSO: 

8 bitoyeofD ft make 1 inch . .used ly shoemaken. 

4 SndieB '* 1 hand . . " <o mdotwn honn. 

6 feel " l&thom . . '' to meagwrt dq^ at ma. 

1.15 stalote mOet " 1 geographic mfle.. " *" diatanoea^' 
8 geognphio mfles ^ i league. 

69l8tatote - „Jldegree. ^ - _ ., ^ 
860 degrees " the drcamference of the earth. 



SQUARE MEASURE. 

7Ma moatmre i» uasd to compute aurfaces or areas. 

TABLE. 
144 sqoare Inches {aq. in.) make 1 square foot. . . . aq./L 

9 square feet 
801 square yards 
40 square rods 
4roods ^ 



u 



II 



II 



640 acres 



aq.mL A. 
1 = 640 = 




1 square 3rard.. . . aq. yd. 
1 square rod.. ,.. aq.rd. 

1 rood. R. 

1 acre A. 

1 square mile. ... aq. mi. 

EQUIVALENTS. 
aq.rd. $q.yd. aq./t. fg. in. 



II 



II 



60 = 102400 = 3097600 = 27878400 = 4014489600 



4 = 



160 = 

40 = 

1 = 



BOAXM 09 UVRS :-4l44, 9, 301, 40, 4, 640 




784( 
^5( 



2721 = 
9 = 
1 = 



6272640 

1568160 

39204 

1296 

144 
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SURVEYORS' MEASURE, 

Tfus meature is vsed to eomptUe land distances and areas, A Chmiei^s ehain^ 
which is the measure used by surveyors^ is four rods in lenffih, and consists of 100 
Unks, 

TABLE OF LINEAB DISTANCES. 

7.92 inches (in.) make 1 link. . . . L 

25 Unks " Irod. rd, 

4 rods, or 66 feet, '< 1 chain.. . ch, 
80 chains " 







EQUIYALENTS. 






ml. 


eJL 


rd, I 




*». 


1 = 


80 


= 320 = 8000 


!IIZ 


63360 




1 


= 4 = 100 


= 


792 






1 = 25 


:= 


198 






1 


z^ 


7.92 



SOALB OV TTjriTB:—- 7.92, 25, 4, 80. 

TABLE OF ABEAB. 

625 square links («g. I) , make 1 pole P. 

16 poles " 1 sqnaiediftin. sq. cJL 

10 square chains " 1 acre Jl 

640 acres ** 1 square mile. . sq, mi* 

36 square miles (6 miles square) " 1 township. . . . 2)i. 

EQUIVALENTS. 

T)^ 9q,vn)L A, «g. eA. P. sq.U 

1 = 36 = 23040 = 230400 = 3686400 = 2304000000 
1 = 



= 


6400 = 102400 = 


64000000 


1 = 


10 = 160 = 


10000 




1 = 16 = 


1000 




1 = 


625 



Soils or nnrs: — 625, 16» 10, 640, 36. 



CUBIC MEASURE. 

This measure is used to compute the contents of soUd substances ; U is someHmsB 

cdBed " sokd^* measure, 

TABLE. 

1728 cubic inches (cu. in.) make 1 cubic foot ,.,: cu,Jt 
37 cubic feet ** 1 cubic yard. . . en. yd 

16 cord feet « 1 cord foot ed^fL 

8 cord feet, or ) u ^ ^ r a ^ 

128 cubic feet f 1 com of wood.. oA 

24fcubicfeet *« Ii^wd:i. Nu 
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LIQUID MEASURE, 

This measure is used for measuring liquids; such as Uqwn, mokuseSf wUeTf etc, 

TABLE. 

4 gills igu) make 1 pint pL 

2 pints " I quart (^ 

4 quarts " 1 gallon gal 

31} gallons ** 1 barrel M, 

2 barrels ^ 1 hogshead. lihd. 

EQUIVALENTS. 
AM. hbL gdL qL pL gi. 

1 = 2 = 63 = 252 = 504 = 2016 

1 = 31} = 126 = 252 = 1008 

1 = 4 = 8 = 32 
' 1=2=8 

1 = 4 

BCALB or JJ^rm: — i, 2, 4, 31}, 2. 

ALSO, 

36 gaUons make 1 barrel of ale, beer, or mUk. 
54 " " 1 hogshead " " 

42 " "1 tieroe. 

2 hogsheads " 1 pipe, or butt 

2 pipes " 1 tun. 

DRY MEASURE. 

Used for measuring ariides not liquid; as grain, fruity eaU, etc 

TABLE. 

2 pints (pt) make 1 quart qt 

8 quarts " 1 peck pk. 

4 pecks " 1 bushel bu. 

36 bushels " 1 chaldron. . . ch. 

EQUIVALENTS. 

eh. bu. pk. qf. pt. 

1 = 30 = 144 = 1152 = 2304 

1 = 4 = 32 = 64 

1 = 8 = 16 

1 = 2 

Scale op Units: — 2, 8, 4, 36. 

AVOIRDUPOIS WEIGHT. 

Used to weigh dU coarse articles; as hay^ grain, groceries, vtares, elc^ and aU 

metals, except gold and silver. 

TABLE. 

16 drams {dr.) make 1 ounce oz. 

16 ounces " 1 pound lb. 

25 pounds " 1 quarter qr. 

4 quarters " 1 hundred weight, cu?^ 
20 hundred v^gU " \Tqu. T. 
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SQUIYALENT8. 

T, ewL qr. lb. ot, dr, 

1 = 20 = 80 = 2000 = 32000 = 612000 

1 = 4 = 100 = 1600 = 25600 

1 = 26 = 400 = 6400 

1 = 16 = 256 

1 = 16 

SOALB OP Ubits:— 16, 16, 25, 4, 20. 

TROT WEIGHT. 

For weighing gold, sQuer, jewelSf and Uquon, 

TABLE. 

24 grains (gr.) make 1 pennyweight. . pwt 

20 pennyweights " 1 ounce o& 

12 ounces " 1 pound lb. 

EQUIVALENTS. 
lb. ax. pwi. gr. 

1 = 12 = 240 = 5760 
1 = 20 = 480 

1 = 24 
SOALB or UVITS:— 24» 20, 12. 

APOTHECARIES* WEIGHT. 

XJmd by apothecaries and physicians in mixing medicines, 

TABLE. 

20 grains (gr.) make 1 scruple. ... 3 

3 scraples ** 1 dram 3 

8 drama " 1 ounce J 

12 ounces '* 1 pound lb 

EQUIYALEMTS. 

lb J 3 3 9r. 

1 = 12 = 96 = 288 = 5760 

1 = 8 = 24 = 480 

1 = 3 = 60 

1 = 20 
SOALI orUvnB:— 20, 3, 8, 12. 

TIME MEASURE. 

Used to denote the passage of time, 

TABLE. 
60 seconds (sec) make 1 minute. . . . m. 

60 minutes ** 1 hour Ar. 

24 hours " 1 day da, 

7 days " 1 week wJk 

866^ days . " 1 year yr, 

100 yean ** 1 century.... (Z 
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EQUITALBNTB. 



pr. 


wh. dcL hr. 




min. 




9m, 


1 = 


52 = 365^ = 8766 


:s 


625960 


^ 


31557600 




1 - 7-168 


r= 


10080 


^ 


604800 




1 = 34 


^z 


1440 


^z 


86400 




1 


:zz 


60 


^ 


3600 








1 


=s 


60 



Kote. — ^It is customary to reckon 4 weeks to the month, and 12 montiis to the 
rear, but as this only approximates the truth we have omitted it Twdve 
calendar months make a year, but these months are not of regular length, as tiie 
following table will show: — 



1. January 


has 31 


daya 


7. July has 31 days. 


2. February 


" 28 


u 


8.* August «* 31 " 


3. March 


" 31 


u 


9. September •* 30 " 


4. April 


" 30 


CI 


10. October " 31 " 


6. May 


" 31 


t( 


IL November '" 30 " 


6. June 


" 30 


u 


12. December " 31 " 



The year, as indicated above, would consist of 365 days. This is the length 
of the common year. Once in four years, however, one day is added to Eebru- 
ary, makmg 366 days ; and thus, each year averages 365^ daya The kxigest 
year iS called BissextQe, or Leap year. The leap years are all exactly divisible 
by 4. 

CIRCULAR MEASURE 

Is used to determine localities^ by estimating latitude and longitude; also, to 
measure the motions of the heavenly bodies, and computing differences of time. 
All circles, of whatever dimensions, are supposed to he divided into the same nvm- 
her of parts — as quadrants, signs, degrees, etc. It mU, therefore^ he emdent^ &iat 
there can he no **fixed^* dimensions of the units named. 



TABLE. 



60 seconds (") 

60 minutes 

30 degrees 

12 signs, or 360 degrees 



make 
II 

II 

(I 



1 minute. . . . ' 
1 degree. . . . « 

1 sign S. 

1 circle O, 



EQUIVALENTS. 

C. S. ^ i 

1 = 12 = 3G0 = 21600 = 

1 = 30 = 1800 = 

1 = 60 = 

1 = 

Scale of UinTS:— 60, 60, 30, 12. 



/r 



1296000 

108000 

3600 

60 
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JflSCELLANEOUS TABLE. 



lamiits 




make 


1 dozea 


12 dozen 




II 


1 gross. 


12 gross 




«f 


1 great gross. 


20 things 




It 


1 score 


100 pounds 




i< 


1 quintal offish. 


1D6 pounds 




<i 


1 barrel of flour. 


200 pounds 




II 


1 barrel of poxlc 


18 inches 




Ci 


1 cubit 


22 inches (nearly) 


u 


1 sacred cdbit 


14 pounds of iron or 


lead " 


1 stone. 


21} stones 




II 


1 Pifr 


Spiga 




II 


1 fother. 



BOOKS AND PAPER. 

Namta of diff&reni sixes offaptr mods &|f inacUMry. 



Double imperial, 33 \sj 4i inches. Imperial, 



Double medium, 
i< 



Double Super Royal, 27 by 42 

23 by 2G 

24 by 37} 

25 by 38 
251^29 

26 by 32 



K 



Royal and Half; 
Imperial and Half, 



u 

II 
II 
i< 

II 
II 



Super Royal, 
Royal, 
Medium, 
Demy, 
Folio Poet^ 
Foolscap, 
Crown, 15 by 20 inches. 



22 by 32 inehes. 

21 by 27 «< 

19 by 24 

18} by 23} 

17 by 22 

16 by 21 

14 by 17 



A sheet folded in 2 leares is called a folio. 



it 
II 
(I 

CI 
14 
II 



a 
II 
II 
II 
II 
II 



4 
8 

12 
18 
24 
32 



41 

II 

U 

II 

II 

II 



a quarto, or 4to. 
an Octavo, or 8va 
'al2ma 
an 18mo. 
an 24ma 

a 32ma 



M 



CI 
U 



M 



In estimating the size of the leaves, as above, the double medinm aheei Is 
taken as a stasdaid. 

24 sheets make 1 quire. 

20 quires " 1 ream. 

2 reams " 1 bundia 

6 bimdlM ** 1 bala 
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PRACTICAL HIHT8 FOB FABMEBS. 

1. McAsriu50 Obain.— By the Unltod Statw 
tUndard, 8150 cable Inches make a bnbheL Nuw. 
as a cubic foot coDtalns 1723 cubic inches, a bushel 
is to a cubic foot as 81&0 to 1728; or, for practical 

Jmrposes, as 4 to 6. Therefore, to conTert cubic 
iset to bushels, it is necesaary only to multiply 
by 1. ExAMPLK. — How much eraln will a bin hold 
which Is 10 feet loni^, 4 feet wide, and 4 feet deep? 
Solution.— 10 X 4 X 4=160 cable mi. 160 x | =123, 
the number of bushels. ^ 

To nuaaure grain on th€ floor — Itfake the pile 
In form of a pyramid or cone, and multiply the 
area of the base by one-third the height. To find 
the area of the base, multiply the square of its di- 
ameter by the decimal .78M Exaxplk.— A coni- 
cal pile of crain is 8 feet In diameter, and 4 fbet hlKh, 
how many bushels does it contain 1 SoluUon.—Th^ 
square of 8 is M; and 64x.78&4x t=88.776» the 
number of cubic feet Therefore, 

88.T76 X f = 67.02 bushels. Answer. 

S. To AsozRTAur rns QrANTmr op Lim bkr ik ▲ 
Loo. — Multiply the diameter in inches at the snudl 
end by one-half the number of inches, and this 
prodnot br the length of the lug In /;et which last 

i>rodact divide by 12. Example. — now many 
loet of lumber can be made f^ora a log which is 86 
Inches in diameter and 10 fiiet long? Solution, — 
86 xl8=ei3; 643x10=6180; 6480-»-12=M0. Ans, 

8. To AscEKTAix TBI CAPAorTT OP A Cismx 
OB WxLi.— Multiply the square of the diameter 
In inches by the decimal .78!>4, and this product br 
the depth in inches: divide this product by 281, 
and the quotient will be the contents In gallons. 
ExAMPLK.— What is the capacity of a cistern whieh 
is 12 feet deep An<l 6 feet in diameter* Solution. — 
The square of 72, the diameter in inchen. is 51S4; 
6184x.7SM=4<)71.51; 4071.61x144=566297.44, the 
number of cubic inches in the cistern. Thor<^ are 
281 cubic Inches lu a gallon, therefore, 586227.41 



•«-281=2588-f , salloDS. To rednce tlie nmnbtr of 
gallons to barrda, divldi^ by 81^. 

4 To ASCRKTAIN THB WXIOHT OP CaTTLB BT 

MxASUBKMXMT.— Maltii^ tho girth in feet, by tbo 
distance fh>m the bone oithe tsU immediately over 
the hinder part of the buttock, to the fvre part of 
the shoulder-blade ; and this iNt)dttCt br 81, wboii 
tho animal measutea m4>r« than 7 and lets than 9 
feet in girth ; by 28, whan lem than 7 and mor0 
than 5 : by 16, when lu» than 6 and mars Ikam 
8 ; and by 11, when U»m than 8. ExAVPLBy What 
is the weight of an ox whoeo meaaurementa art 
as follows ; girth, 7 feet 5 inebea ; length, 6 Csat 
6 Inches f 
i6MuMan.-^xTA=40H; 40H'(81=1S64<|-. A»9. 

A dedoction of one pooad In 90 must be made Ibr 
half-fluted cattle, and ateo ibr cows that have bad 
calvesL It is understood, of course, that each 
standard will at best, give only the approximats 
weight. 

6. MBABtTBiica Land.— To And the somber of 
acres of land in a reotonffular field, moltiply the 
length by tho breadth, and divide the prodnct by 
160, if the measurement Is made In rods, or by 
48560 if made in feet. Exajcpuc— How many 
acres In a field which Is 100 rods In lencth, by to 
rods In width? iS^u/ton.— 100 x 75=7500 ; 7800 
-•-160=46H' Anmcer. To find the contents of a 
triangular piece of land, having a reetanealar cor^ 
ner, multlplv the two shorter aidea together, and 
ta^e one-haUT the product 

6. MxASUBBMBirr op Hat.— 10 cubic yi»d» of 
meadow hay, welch a ton. When the bav la taken 
out of old, or the lower part of large stacks, 8 or 9 
cubic yards will make a ton. 10 or IS cubic yards 
of clover, when dry, make a ton. 

Hay stored in Darns, requires ftom 800 to 400 
cubic feet to make a ton, if it be of mediatn eoarae- 
noss, and greater or loss quantity, varying from 
800 to 500 solid feet, according to lu quality. 
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MONEY, WEIGHT, AND MEASURE, 

OP TUB 

PRINCIPAL COMMERCIAL COUNTRIES IN THE WORLD. 



Wb are indebted to the Publishers of " Wxn- 
btkk's Counting Houbk Dictionart" for tho use 
of the following admirably arrangu<l Tables, which 
will be found of (^eat value for reference. The 
tables have been prepared with much care and 
may be relied upon as correct. 

OBEAT BRITAIN. 

(Principal Commercial City^ London.) 
Money. 

The national Currency of Great Britain is called 
Sterling Jlvney — thus Ve say, so many pounds 



sterling?. Tho Pound Sterling Is represented by a 
gold coin called tkSorem'gn^ and its custom-house 
value in the United States is fixed by law at |4.S4. 
The intrinHti valuo of the Sovereign varies some- 
what, dcp<>U(liD); on the date of the coinage. Vic- 
toria sovereigns are worth the most, as boingof the 
latest coinage; those of William IV. or George III. 
Ic&s, as more worn. The commercial value of the 
pound sterllnsr varie% like merchandise, according 
to demand; $4.84 is tiiat on which duties are 
charged. Thns if yon buy a bill of coo<1s in Lon- 
don of £100, on which the duly In this country is 
25 per cent., and import them, you imy at the 
Custom house 25 per ccut on |1S4, or $121. What 



8UPPLXMBNT. 



815 



it etlled the par Tilae of the pound Bterliog in 
the United Btatea Is $4.44 4-9. The par Takie of 
the pound in London, in American ennenej, it 
%tt£6. The difference betveen the par yalue of 
tiie pound sterling in this ooontiy (|4.44 4-9) and 
the actual Talae to us here, at the time, of a pmmd 
sterling in London, Is called the Exchange. ^Thus, 
If exchange on London, in New York, is 9 per oent, 
ft pound sterling Is worth $4.44 44L and 9 per cent, 
added, or $4.84. If 7 per cent, or eoune^ less; if 
10 per cent, more. 

Freiffht hills for goods bj ship are parable at 
$4.80 the pound, which is 8 per cent on $4.44 4-9. 
exchange on London is usuauj 7 to 10 per cent in 
Kew York, i. e. a pound sterling in London is 
worth $4,444-9 and 7 to 10 per cent addiUonal, In 
Kew York, nearly. 

In tho following Tables we gire the pound at 
$4.84, it b«iing understood that its oommeretal 
Taloe is sometimes higher and sometimes lower. 



4 fkrthings, gr, 
12 pence 
SO shillings 
A sovereign 
A guinea 
A crown 
Agroat 



1 penny, dL 

1 shilling, «. 

1 pound, £. 
SOshiUlngk 
21 •* 

5 « 

4ponce. 



The Ikrthing is an imaginary coin ; the penny, 
copper; the sixpence, shilling, and crown, silver; 
sovereign and guinea, gold. 

The English Tables of Weights, Measures, Time, 
Ac, are the same essentiany as the American. 

The value of the Pound Bterling in the following 
TsUestopatat$431 

ATJBIBIA. 

{Chi^ Commercial CUy, TmrvA.) 

Xosiey. In Silver. 

fl. krt £ s. d. $ c. m. 

10 .. .. =100 = 4640 

080 =010 = 0243 

OH .. = 1 = 0020 2-13 

7 .. = 13 « = 8267 

4 40 or ducat .. = 9 4 = 2 25 8 8-13 

1 sUvor florin =020 = 0434 

9 or 1 dollar = 040 = 0968 

20 or 1 swanxicer = 008 = 16 1 4-13 
1 florin IS equal to 60 kroutzera. 

Paper currency is depreciated now from 25 to 85 

porcent 

Wdghtf and Xaagiiref. 



AlTflTaiAX. 

. 100 commercial lbs. a 

1 staro . . . . = 

1 poloaick .. 8 

1 elmer . . . . = 

1 barile .. .. = 
1 cll woolon measure = 

leUsilk.. .. = 



EXOLISIL 

128.6 lbs. avotrdp. 
2.84 Winch, buah. 
0.861 ditto 
15 wine gallons 
1784 ditto 
26.0in. 
25^2 in. 



Or more particularly— 

Wdght 



Afstxiax. 
100 commercial Ibe. = 
lib. 

1 vindlingo 
1 unsen . . 
lloth .. 
1 stone .. 
Isanne .. 



Eiroxjm. 
128.6 Ibib avolrdp. 
4 vindlingo 
4 unsen 
2 loth 
4quint]. 
201bs. 
279 lbs. 



libot = 124 inches 
Inult = 4| miles 

GndxL 

64moasel = 1 metz 
SUmetx = 1 muth 
1 muth = 60| bosh. Eng. 

BAYAEIA AIR) BADEV. 

{Principal Commercial Cilyt Augsbtjso.) 
Kooey. 

fl.krt 

12 Oat par .. .. = 

86 • .. .. = 

8 .. .. = 

10 gold 10 galldr. piece = 

6 Ogold 5 do. da = 

8 SOnlver 8^ flor. piece = 

6 85 or ducat . . = 

2 42 or crown thalur = 

10 .. .. = 

1 florin Ls equal to 60 kroutzcrs. 

Books are kept in Gulden a 60 kreutxer of the 20 

Salden Aus, so called because tho Cologne mark of 
ne silver is worth only 2«) fl. Augsburg currency, 
while all other South German States reckon on tho 
5U gulden fuss. 

Conr.— Gold (old). 1 Caroline=lGt. 6<IL £n« 
gllsh=$4.44. 

I earoIine=9s. M, English =$2.22. 

1 double max d*or=24f. 4d. £ngll8h=$9.81 

1 max d'or=12«. id. English =$2.93. 

1 ducat (new)=9s. 4d. &iglish=|2.24. 

Silver pieces of 8^ gulden, 1 gulden, ^ gulden, 1 
kxeutier, 8 kreutxer, iQl in the 24 gulden iuss. 

Weight 
1 pouBd=060 grammes French=li pound avoir- 
dupois. 
1 cwt.=100 pounds=8.200 ]oth=12,800 qnent 
1 Augsburg marc =16 loth =64 quent=256 p&n- 
ning=8,<M8 grains troy EngUah. 



£ 8. 


d. 


$ c m. 


1 


= 


4840 


1 


= 


0242 





1 = 


02 02-19 


16 


8 = 


4 08 84-13 


8 


4 = 


2 01 68-12 


5 Id = 


1 41 1 3-lS 


9 


8 = 


2 28 8 6-13 


4 


4 = 


1 04 8 8-lS 


1 


8 = 


40 84-13 



The foot=lH inches English. 
1 mthe=10 foot=120 soli or inche8=1440 llnei. 
1 ell=2 41-48 feet=88| inches English. ' 
1 klaAer=6 feet=5 j feet English. 

Fob Cokx.— 1 scheffel=6 bushels 1 gallon En* 
glish. 

1 scheffel=6metz=12 viertel=48 maas. 

Foft LxQUOBS. — Wine, 1 oymer=60 maas. 
Beer, 1 ** =60 t 
1 mass=li pints gngii^s^ 



{Principal Commercial CUy^ AjrrwxBr.) 

MoMj (it ptr). 
fr. ets. £ 



25 
1 


25 

10 

5 

1 




25 

10 



or 1 gold T^opold = 
or 10 franc piece = 
Oor 5 franc piece = 
.. .. = 

1 ft^nc is equal to 100 centimeSb 

Weights and measures the samo as in Ftanoe. 



1 









s. d. 
= 
10 = 
1 = 
19 10 = 

7 10 = 

8 11 = 
9i= 



$ e. m. 
4 840 
249 

02 02-19 
4 79 9 8-12 

1 89 5 8-12 
94 7 10-13 
19 1 7-19 
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{MnelpcU Commercial CUy, Bio di jAinmta) 

Tela. iB •. d. $ e. m. 

MUO or gold piece =115 9s86&l e-19 

4000 or gold piece of sl00s4840 

1900 or ■liver piece of sOiSslUOS 4-19 

960 ** s041 = 98 04-19 

640 ** =099 = 0666 6-19 

890 *" s014 = 0899 8-19 

9U0 ** =008 = 16 1 4-19 

1 mil reis 1a equal to 1000 reia. 

The unit is the reis, as in PortugaL 
Coui.— Gold dobrft a 12,800 rei8= $18.00. 
MeiA dobrft a 6,400 reU=|9.00. 
Moeda a 4(HH) reis=$5.75. 
Bilrer.— Pieces of 1900 reU=$1.00. ; 400 reU=|0.88. 
Pieces of 100 reld=$O.CS. 

Bank Notes are worth less than specie by abont 
one third. 

Exchange on London^ 80d. sterling per milrea In 
banknotes. 

Ezohango on Paris, tr. 8.15 to fir. 8.90 per 1000 
reiSi 

Weight 
1 qn!ntal=4 arrobas a 82 arratels, (pounds.) 
1 arratel (Ih.)=ll| oz. avdp. 
1 qaintal=9li lb. avdpw 
Crold and silver welffht is the arratel a 9L 
Jdarcos a 8 onfas a » oitavas a 79 granos. 
1 maroo=7 os. 7 4-7 dwts. tro/. 
Diamonds, emeralds, rabies, pearls, oo. are sold 
by the quilate. T<^>aaes by the oitava a 8 aaompa- 
loaa 8 qoilates a 4 granos. 

1 oitava=l oa. 19 9-10 dwts. troy. 
1 qailates4 18-80 dwts. troy. 

Xoaiortb 

1 pe (foot) 1 =fbot Eng. 
1 palmo=9i Inches Eng. 
1 Dra{a=2 varas=8^ covades=10 palmas. 
1 bra9a=2| yards Eng. 
1 legoa(mUe)=4} miles Eng. 
CoaN, Rice, CorFEC, ibc— 1 mayo =15 fimegas, 
each fimegas 4 alqueircs. 

1 mayo=22| bnshcls Eng. 
1 fanoga=ll{ eall. 
TTunE.— The some as in Portugal. 

BBkIB KJi. 

(One o/ the four Free CUiet of Germany.) 
Honey. 

rigdl. groBch. £ s. d. | e. m. 

66 .. .. =100 = 4840 

024 .. .. =010 = 0249 

1 or gold rlptdaL =0 8 4 = 0606 8-19 
86 or 95 groat piece =0 1 6 = 0868 
6 24 or Lonis-dW =0 16 = 8679 
1 thalor is oqn&l to 72 grotcD. 

BEUESWICK ahd haeoyeb.. 

{Principal ODmmercial Cities, Bauxswicx and 

HAvovxa.) 

Money. 

tl. grs. pfh. £ 9. d. $ e. &. 

6 16 .. .. =100 = 4640 
080 .. .. =010 = 0949 
10 .. = 1 = W 02-19 

10 Odble.Georged'or= 1 19 4 = 7 79 4 8-19 

6 or single "* = 16 9 = 8 91 9 4-19 

100 .. =080 = 

1 or 19 pfennings =0 1^=0 09 55-24 

1 thaler is eqoal to 94 groeohen. 



{Primetpgi Q mm mm ufiif OU^ Gasnn.) 

The OfalneM reekon in taels, ft 10 maee^ ft Mi 
darln, a 10 cidi. 

1 teelsOft 6cr.=$14ML 

CoxK.— They odIt hare the MBh or tt. All 
are imaginary. They vie the plasten ef Soli li 
t9 eandariiWL Tbe Bast India CompaBy take the 
tael only at Os. T90 taelaaLOOO doUats of Spalft. 

The exehanae on London Is 4e. Off., move or ki^ 
fbr one Bpaniab dollar. 

WeVit 

1 peenl slOO cattyt <glB), a 16 ta^ (lyang), a lOoMM 

(tachen), or tO eandaiins (twlnX, a 10 oask ^ 
1 peoul a 188^ poonde aTOirdnpola. 
1 catty a 14 poand *^ 

1 taal S3 If evnee ** 

1 catty (also the weight for eold and lilvei^sl 

pound 7 8-5 onncee troy Bngilah ; 1 tael=57944 

grains troy English. 

The assay of e^ and sIlTer la done by lOVpoti 
called toques. Bilrer moat be 80-100 pnre. 



The eovidsl4| inches Kngliah. 
1 covid=10 ponts. 

The Chinese nse Ibnr dUSeront feet: 
For mathematica = 184 iaehaa Enidlah. 
For builders s 19 1-10 

For engineers 
Fortrsde 
1 U=180 Ikthoma 

of an English mile. 



tm i« 1-10 " 

s Ml « 

= 104 
of 10 ftct of tbe 



{Prindpta Cbmrnerdal OUy, CortamAsa.) 



rigsd.nkll £ B.d. $,e.m, 

9 16 .. .. =100=4840 

44 .. aO 1 =0949 

8| .. .. =0 01 =0 09 09-13 

7 50 or 1 Christian d*or= 16 8 = 8 98 9e>1l 

9 or 1 species sUrer = 4 4 = 1 04 88-11 

10 .. =0 8 9 =0 59 44-]S 

16 or 1 mark .. =0 044 = 0091 

1 rlrsb. daler is equal to 96 skiUinga. 

9 rigsbank daler =1 specie-daler=8 miax^ bancoii 

Hamburg. 
1 riesbank daler=2«. 8dL English. 
1 8killing=l fkrthing=half a cent American. 

Bank notes in specie daler are freely taken->100 
specie daler for 900 rigsbank daler. 

They draw generally on Hamburg at sight or 14 
days after date, and the exchange on London i*9i 
rigsbank daler for £1 sterling. Exchange <m, ?*• 
ris (rarely) from fr. 2.00 to ft. S.70 per rigsbsok 
daler. 

Weight 

1 pound =1 pound If oz. avolrdnnots. 

1 pound=lO ounee8=89 loth=12S qoentL 

1 ship-pound =890 pounds. 

1 la8t=16|r do. or 52 cwt. of 100 pounds. 
Gold and silver are sold by the poiixMi=9msikl 
=16oKS.=519orts=8199 ea. 1 mark=7 oss.414 
dwts. Troy. 

Xeeinro. 

1 fbot=19| Inches English. 
1 ell =94| inches Enfflish. 
1 mlle=4} miles English. 

Fob CoaN.— 1 toende=8 akieps=89 Tiflflsii 
1 toende=80 aalions 44 pints EngUda. 
1 skiep=8 gafiona 6| plnta Engliah. 
1 last=99 toendfliL u - 



SUPPLEMENT. 



EUIIBIUXS. 



.wnriTA, and lltBtta.) 



^^^B « i>^^'^.'<« = a 1101 
^Vnp 



lu sii-u 



InpHiitqiui 

I particularly— 
"na CnnmnT'i npw= IK-IS >l«u nip«a=li. lid. 



WplM. 



Ooor— «nM. _ 

Wdgbt 

[euiarjmuaell.iMH 



= 10 H. ,. ,., 

sinjtnlMtru]' EujjL 



■TDltdupelt. TbvUuuti 
El gnlDi. «[ « punkliiu. 



p 



.aM liurtiBii EniriJib. 



Mp^U«. 1 
Ttw iwu u Cilci 

l<i.B>I]r=l«ull.i. 

1 |UM=ltS biuholi 
Bom 



Walght 

1 (udj-sMI lU. (irdp. 



: 0} poumld aYuirdupvi^ 



I >li — C4O0 giolluui. 



r=a panliH ■ IS 
'=Mt >>iuti<ili- 



BO OpO<l (uwMqulD = la 4 —ttO 8-13 
U OMlii-r aawtilul. = R t=l)B*S8-l> 
* •lli'M (nut =0 1 t=0SS<4-ll 



samBt pliuliinLcliki>tl« In Sou 
1 ep. ilutlusW Kgrp'- plut. 



plutcr Ln Alcxuidiii bu 



v=^ ufwi or 88 puiL 

lUa ■ 10, EriKlii ■ SO, pUatsr ii V!, 

uil luuuuib a UO puu. Abo, 



Cflfl\» uid Cotton Htm IovdLfwI Ln 3pui. 

Ulbur goudt In KKjpilitii Piuun. 
Eteta*D« OD LondoD. Stt pluien, mi 
£lc£ui)(i OS Pull, Its > BIO p« fr. II 



Iplli^JAMlln.Enf. 



I U«I(ll::g8 ^Ui. EOf. 



iPHncipal Commtrvlal dly, P«ut,] 
IK cli. « >. d. t an. 

iss !! =oio = otts 

11} .. =0 D 1 zOMa*.!! 

90 D or ^lil dinolMn =0 11 0=8819 

10 do. =0 tktiHiiin 

10 =0 1 =00101-19 

1 fiioo wiighi a snuBm»=100 »nUmu. 

Catn.— OnMplo'Hnfllin.«\IDiindlOfMlia. 
ftllTf r pi««» or A. 3, 1. 1 sod t fMacL 

Bink Dolu of Ml sod toOU frioia. 
I^irlisnn on Londim. fr, WUin Ihr £1 «tvr1f. 
£ieluags en Nov Yorl^ fl. CIS U BJO foi |1. 



IMstfttmmma s 1M.S(M 

w a-U dnsa ■Tolrdopoia, 
nHttommnw = 8>.1£1 (s trajr, 

dtB-MI di. iToirdiipali, 
EIlogrsDiiac-I lln. 9 oi. B riwt 1 (K tror. 



Mrriop 



= ao.no lU. tror, 



tn.U]ba. 

Th» irelBhl of 1 mblo csnHnietn of port wit 
ti Uksn u thi tlimiiUlloii. It !• olltd (nnimii. 
]Birr1i>«™n[n«=10kllogi-=100 1iw;10gt.=ll)004 

1 rniiiiiH=laiftclgr,=100HnIlgr. = 1000inUlI(r. 
1 Kruiiin<=lBl-»jEnlMiniy, 
or tba Mliif:r.=IMU rniliu tcgj. 
nU^ruDme>=llt>, tnjr. 
tS»ii gnatam- 1 lb, iirdp. 
lklloir.=ltb.Mgi. iTdlL 
1 qulDl«l=la(l UogT, =nOi tb. t<f4p. 
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BUPPLSMBNT. 



FmroB. • ExoisB. 

Ifillim^tre .. = 0.08987 in. 
CenUmare = 0.89871 

B^oimdtre .. = 8.98710 
Mitre* .. = W.87100 

D6cun«tT« = 82.80916 feet 

Hectometre .. s= 828.09187 
Kilometre . . = 1098.68890 j^ 
Mjriomhtn =10986.88900 

or 6 miles, 1 Airlong, 28 poles. 
1 invriamdtre=10 kilomdtre6=:lu01iectomdtres=: 
1000 Deaun= 10,000 Metn*. 

1 mdtre=10 d6clm6tree=100 centimdtree=1000 
millimetres. 

The mdtre is the 10,000,000th pert of the north- 
•m meridian quadrant 

1 metre=89 7-25 in. Enf • 
1 lieiie=l mTrlaroetre=6i£ng. miles. 
1 «me=l 1-0=47 l-6=in £ng. 

Mdoeurei <^ Capacity, 

Hinitre .. .. = 0.06108 eab. in. 

Centilitre .. =: 0.61028 

Decilitre .. = 6.10280 

ZUrgf .. = 61.02808 

or 2-1185 wine pints. 

Ddcalitre = 610.28028 cub. in. 

or 2*612 wine gallons. 

Iloctolitre s 8i»17enb. ft. 

or 26k419 wine gallons, 22 imperial gal- 
lons, or 2.889 Winchester boshels. 

KUolltre.. = 85.8171 cub. ft. 

or 1 tnn and 19 wine gallons. 

MjrioUtre = 868.in46 cub. ft. 

Ton Wufs, dco.— 1 lltresl cnblo d6cimitre. 
1 m7rialltre=10 klloL=100 hectol.=1000 decaL= 
10,000 litres. 

1 lltre=10 decll.=100 centiL=1000 milUt 

1 litre=lf pint Entr. 

1 hectolitre =22 gallons £ng. 

Superficial Measure, 

CJentlare .. = 1*1960 sq. yds. 

Are (a sq. ddcamdtre) = 119*6046 
Dfccare .. .. = 1196*0460 
Uoctaro .. .. = 11960*4604 
or 2 acres, 1 rood, 85 perches. 

Solid Me<i9ur6, 

D6clst6re .. = 8*5817 cub. ft. 

ja«r« (a cubic mdtre) = 85-8174 
D6cast4^ro .. = 8581741 



FSAKZFOBT OK THE TSAXS, 

▲XD THE SonHKaX PASTS 07 OZBMANT. 

Mo&oy. 

1 gulden a 60 kreuzers a 4 pfennigs. 
1 eulden=$0.40=8 kreut2er8=au2. 
CoDr.->I)ueats a $2.20. 

Pieces of 8i guldon=$1.40; 1 guld.=|0.40, 
and halfgulden=$0.20. 
Old pieces of 2 2-5 gulden =$0.96; i=|0.48. 
Exchange on London, 120 fL, m. or 1., for £10 stg. 
Paris, fir. 2.10 a 2.15 per fl. 



* Metre is the ftindamental unit of weights and 
measures ; it is the ten-millionth part of the one- 
/bnrth of the terrestrial meridiaa. 

t A cubic d^dmdtre. 



(•tp»). 

kr. £ 

.. ..si 

86 .. sO 

48org.LoiiIt-d\>r = 

86 or fold ducat s 

42 or ttlTer crown = 

.. .. sO 

1 ilorln is equal to 00 



■. 


d. ICB. 





= 4846 


1 


= 0243 


16 


1 = 8 80 2t-tt 


9 


8 » t28 8e.lf 


4 


4 == 104 88-lS 


1 


8 s 40 84-]l 



florins. 
12 

9 
6 
2 
1 



1 cwtrrlOO freat or heaty pda.=sl06 «nan orB^ 
pds. 
1 lb. heayysnf o& ar^ 
1 lb. light=S markc89l9th— 128 qments 
512 pfennigslO 1-90 os. troj. 
1 markssT os. 10^ dwta. troj. 
1 owt. of 100 hurrj or 108 llf^t IbcsUl 
lbs. ardp. 
Gold and sUrer are sold by tlM mark. 
1 carat of jewelssl dwt 7 &-7 gi; troy. 



1 footslli In. EngL 
1 lbot=lSaoU=144 lines. 
1 eU=21 5^ ia. Ta^ 
1 Fraaofort Brabant ell'sST} In. End. 
Fon CoKK.— 1 malter a 4 almmer a 4 aediter s 4 
geaeheide. 
1 malter=8 bnsh. 1^ gsH. Eng; 
1 sinmier=6 5-16 galls. Eo^ 
Fon LiQVORS.— 1 ohm a 80 maaa a 4 Mboppea. 
1 maas=l geaohetd=:8 6-82 pints Jl^ 
lohm=81 5-16 galls. 
1 fliderB6 (dmis; 1 itQclc=8 <dmb 



There oan be jiroperly no daasifleation nndirtti 
general head. See Frankibrt on the Main, wUd 
is the principal oommerelal town of Germanj. 



{Principal Commercial CiU€9^ Arazai, NAmii, 

rrc.) 
Xoiioy. 

drachm, lept. £ a. d. $ c m. 

23 1& .. .. =1 = 4S40 

1 80 .. =0 1 = 0243 

11 .. .. =001=0 0202-11 
40 Oorgoldplcoo = 1 10 6 = 7 8$1 

5 or silv. piece =0 8 9 = 09uT4-H 

1 .. ..=0 8|=0 176U-« 
1 drochme is equal to 100 leptas. 

HAICBUBG AHD LUBBGK 

{ComtMrcial Oltise ^OxutAirr). 



mk. c BchiL pfen. £ a. d. $ e. m. 

16 8 .. =100=4$40 

ISJO .. =010 = 0249 

1 8 .. =001=0 02 0i-ll 

8 Oorldnoat=0 9 8 = 22$8S-1I 
8 OorldoLoar.= 4 4 = 1 04 S ^13 

1 CO.. =0 1 2i= o»sm 

10.. =0 (»|= 0158-M 

1 mark current is equal to 18 schillings. 
1 thaler=8 marks=48 schillinge ; but thej bsn 
two different values. 

Ist— According to the coin, called current; 
2d— Imagined, used in trade, and called baac^ 
generally 25 per cent better than corrent 
1 mark currency = $0.28l 
Exchange on London, 14 marks banco, m. or L, fcf 
£1 sterling. 
•* on Paitai fr, IJ60 to fr. L70 per fflvk 
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Oooff.— "Gold pleeet of 6^ 4 and • diieitl, md 

{•iaoM of 8 daeati or 1 oneU, and pieees of i, 6 and 
Ooneie. 

BiWer pieces of 18, 10, 8, ^tc earlinl. 
Bcadi of 12 carlinl and dncati in qUrer of 10 
carUnL 
Ezohanga on London, 079 srani per £1 sterlg. 
Kwnhango on Paris, 82 a 2o grani per 1 fr. 

Weight 

1 eantaro=100 rotoli a 88} onde. 
1 rot<dos:l lb. 15 8-7 oc. avdp. 

The in>bra for gold, silver, dto^ hu 12 of. 
860 trappesie, 780O acini. 

1 libbra=10 oz. U dwts. troj. 



1 pelmosli onele=60 mlnntialSO pnntL 

1 palmoslO 10-27 In. Eng. 

1 cannasS palmi=2| yards Eng. 

OomM,r^l oarro a 86 tomoU a24nuMi or 1 to- 
molo a 8 menetti a 4 qnartl a 8 stoppeli=12 galls. 
1^ pints Eng. 

Wm.—! carror:2 batti=:24 barrlli=1440 caraffl. 
In the ooontry 1584 caraflL 
1 barne=94 nlU., 1 caraffb=l 6-82 pinta 

OU is sold by the salma a 16 sUJi a 8M qnartl or 
1866 mIfiireUe, and weighs abont 860 lbs. Enc. 

The salma of Bari abont 812 and of GaIUp<dl only 
S8Pn»£ng. 

1 qnarto in measure =5>6 pint. 
1 sti^a in measuro=27 galu. 



(Frittelpal Oommtreial OUff, AmnBOAM.) 

Konflj* 

1 gnldenslOO oentssl^. Sd. English =$0.40.8 4-12 
6 oentB=l staiTer=l<l £nglish=f0.02.0 2-12. 
Si gnilders=$1.0a 

Coin. — Gold pieces of 10 and 6 golden. Stlrer 
pieces of 8 and 1 guidon, 60, 25, 10 and & cents. 

Old gold coin. — Ducats weighing 52 4-5 grains 
Em^ish, double ducats, Tyders=14 gulden. 

Bntter is sold bv the ton, which oiffers ftx>m the 
eommon ton =886 pounds Holl. 1 pound =15-12 
avolrdnpols. 1 Bhip-pound=800 pounds. 

ExchanM on London, 11 g. 80 cts., more or less, 
I6r £1 sterlg. 

Exchange on Paris, 8 tti 10 ots., more or less, 
per gulden. 



Wtight 



lb. 
1 



lood. 

10 

1 



lIb.slIb.lioz.ATdp. 



wiftJ. 
100 
10 
1 



korrels. 
1000 
100 
10 



Xeanxe. 



The EI1=1 French metre=89} Inches English. 



roede. 
1 



elL 

10 

1 



palm 

= 100 

= 10 

1 



doim. 

= 1,000 

= 100 

10 

1 



streep. 
=s 10,000 
= 1,000 
= 100 
10 



1 myl (mile) =1,000 e11s=| mile English. 

Fom ComN.— 1 mndde=2 bushels 6i gallons. 
1 mnd=10 8chepel=100 kop=l,000 mai^teSb 
1 laBt=80 mudden. 

Foa LiQuoBs.— 1 ▼at=22 1-10 gallons English. 
1 TatslOO kann=l,000 maag.slO^ yingerh. 



VQBWAT. 

{Principal O tmmm'c iat OOih CemmxumaO 



sp. dol. skil. 



4 




1 








1 



4 
8 

1 nearly =0 

1 specie dollar is equal to 190 



75 
88 

2x .. .. 
24or 1 mark .. 
specie dollar 
60 or 1 rigsbankdol 



£ 

rsl 

sO 

= 

= 

= 





d. 
= 

= 

1 = 

8 s 



>ak 



$& 

4 840 
843 

OS 1-18 
If 1 T-IS 
01 8 8-18 
88 44-lS 
0101-18 



lUlB^k 



POLAim. 

{Principal Cbmmurical OUy^ WamawJ 



flor. grosch. 
42 
8 

18 
8 
1 



a 

1 

9 
4 




d. 


1 
8 




= 4840 
= 0848 
= 08 OS-IS 
= 8 88 8 6-18 
= 096 8 



6}= 11 6 88-84 



Hsmtij, 

£ 

.. . =1 

8 .. .. =0 
5 .. =0 

15 or 1 gold ducat = 
or 1 riz dollar = 
or 1 silrer florin = 

1 florin is equal to 80 grosehen. 

Formerly, the gulden a 80 Krasehm PoUah. 
1 gulden =$0.11i cents. 

At present the Bossian coin is the <mlj legal 
tender. 

Bank notes of the PoUah National Bank of 5^ 
and 100 guilders 

Exchange on London, 88 Polish gulden M. or L. 
for £1 Bteriing. 

Exchange on Paris, fr. 60.50 a fr. 6a75 per 100 
golden. 

Weight 

1 ftant (Ib.)=14 7-16 ounces ardp. 

1 fbnt (lb.) =181 ounces troy. 

1 lb. =16 OS. =82 loth=128 drama a 8 scraplea a 84 

gndna 
1 centner=8 8tone8=100 lbs. =87 7-8 Ihtb aTdpu 
Wool is sold by the stone of 82 Iba. 

Kmsoto. 

1 foot (8topA)=lli in. Eng. 

1 ell (lokiee)=25 In. Eng. 

1 mile =8 wersts=5 milM Eng. 

CosK.— 1 kwart=2 lltre=lf pint Ens. 

1 korzek=123 kwarta=28 galL Eng. 

POBTTTOAL. 

{PrUieipal CommercAal Ofly, Lxssoir J 



XODAy. 
£ 
=1 



rels. 
4120 

206 .. .. .. =0 

20 or 1 viQtem . . =0 

6400 or gold Joannose =1 
1000 silver crwn. ormilreis=0 

400 or crusade . . =0 



a 


1 


16 

4 
2 



d. $ 
=4 

=0 
1&=0 
=8 
8 =1 
8 =0 



a, 

84 

84 

OS 

71 

12 

54 



m. 



8 

888-18 
2 

9 4-18 
4 6-18 



1 mil rels is equal to 1000 reiOL 



Accounts are kept in rcls. 
1 milrel (or 1000 rei8)=2 1-12 new=2i old ercza- 

dos=10 testons=25 reales; 1 rei=6 c«itia 
1 conto de rels (1 million rei8)=£270 sterling 

=$1,296 (the dollar at the rate of 60 penoo 

Enislish). 

1 milree=$1.25. 
1 cmsado velhosabont $0,001 
1 cmsado novossabont $0.60. 
Conr.— Gold pieoes of 84 and 18 thouaod rtla 
=$16^80 and $88.60. 



SUPPLEMENT. 
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BilTer pieces, 1, i. i, | erottdo. 
Ij^xebftoge on London, 1 milrei for 09 pence. 
** on Taria, tr. 6.Sv) a fir. (Uo pur xailrei. 

Weig!it 

1 qnlnta! a 4 arrobes a 82 libras a 3 marcas. 
1 librae 1 lb. avdp. Kng. 

Gold and Siltbb. — ^1 marco=3 on^a8=C4 outo- 
TM=40O6 ipminos. 

1 marca=i ]h.=8 8-30 os. troy. 
151 carata ol^ Jewelii=l ox. £ng. xxoy. 

Xeasurt. 

*Th6pe=12nn. Eng. 
The vara=48 4-5 In. En^. 
The ooTado=2« 7-10 In. Kng. 
The paASO geomctrico=:l^ varx 
1 mlle=4 miles £ng. 

Coax is sold by the moyo a 15 iknegas a 4 
alqueiras a 4 qaartoa a 8 selaniis. 

1 mo]ro=:28 bushels Enj* 
1 fiuiega=ll| galls. Eng. 

Wixc AXD Oil.— 1 tondada a 8 pipas or bota«=53 
almadas=10t alqulres or poles and <tt4 canadas. 
1 almode of L.lsbou=8 galls, ft pints Eng. 
1 ** of Oporto =5 galls. 6 pints Eng. 
1 canadaslS I'ltf pints Eng. 

ntirssiA. 

iPrin^fiol Comnuroial C^y, Lzbux.) 

thai. ss. pf. £ 8. d. I e. m. 

6800.. .. =100 = 4840 
99.. .. =010 = 0248 
10 .. .. = 1 = 02 2-12 
5 80 OgoldFrederiek= 18 9 = 4 05 8 612 
10 silver thalor =0 8 1=0 74 6 2-12 

1 Osllbergroechen= 1^=0 02 6 5-24 

1 thaler=80 silver grosohon a 12 pfenning. 

CoiTfS.— Fried richs d'or = 1 ft«. (W. English = |8.9«. 
Doable do. 89)«.=$7.92. Half do. S«. 8dL=$1.9S. 
In silver iiioccs of 2, 1, i, |, i, 1-12 thaler. Do of 2, 
1, ^ groeclicn. 

Bank notes of 1, 5, 5\ 100, S'K) thaler freely taken 
in the whole of Oermany for their nominal value. 

Wool is sold by the stein of 82 pounds=22} 
pounds avoirdupois. 

Exchance on I^ndon, 6 thalers 85 (rr., more or 
leas, for £1 sterling. Do. I'arisi fr. S.75| luoro or 
less, per thalor. 

Weight 

1 pound =467 7-10 grammes French =1 1-32 pound 

avoirdupois. 
1 ewt=liO pounds Pr.=llS 7-16 Iha. avoirdupois. 
1 last (shipping) Is 4,000 pounds. 

Gold and silver are sold by the mark=4 pound 
=7 oz. 10} dwtsw troy English. 

The mark is=28S grains. 

For assay of silver the mark is divided into 16 
loth a 18 Kfs. ; and of gold into 84 caraU a 12 grs. 



1 carat of Jewels 
grains troy. 



Is=9-160 qaent=l dwU 7 5-7 



The foot=12V inches Enjrlish. 

1 ruthe=12 feet- 144 «on=1728 llnlen. 

1 ell=25* i«»ll=26i inches EnglUh. 

1 fkden=6 feet 1 mtle=4 2-5 miles English. 

Fob Coaif.— 1 scheffe)=U bushel. 

1 ichelTel=16 meU ; 24 schelfolsl wispeL 



p^l.bi^. 



iOapttcU of Iht Tafal SrAin.) 
KflOfij. 



4<1 
I 


100 

IJ 
1 





• ^ 

s • • • • 

gold 10 soudi piece 
silver scudo . . 




£ 

=1 
=0 
=0 
=2 
=0 
=0 



B. 



1 


8 
4 




d. 
0= 
0= 
1 = 
6=10 
2= 1 
5= 



m. 



$ e. 
4 840 
248 
02 2-12 

285 

00 8 4-12 
10 10-13 



1 paull is equal to 10 b%)o€hL 



BU8SLL 

(^Principal Commercial City, St: rrrsssBuma.) 

JComey. 

rouble, hop. £ s. d. $ e. m. 

6 8« .. =100 = 4840 

82 =010 = 0242 

2| =001=002 02-12 
5 15 gold half impor. = 16 3 = 8 98 86-12 
8 ducat .. =0 9 8 = 8 2184-12 

1 silver rouble =0 8 2 = 76 64-12 
1 rouble is equal to luO kopeks. 

Cozx. — Gold imperials of 10 and 5 roublea (silver\ 
Silver, rouble, and pieces of 75, 50, 40^ 8J, 
&e., to 5 kopeks suvor. 
Bank notes ftt>m 1 to lOUO roubles silver. 

Exchange on London, from 89d. to 42d. for 1 
rouble silver. 

Exchange on Paris, fh>m fr. 410 to fr. 4.20 per 
rouble silver. 

Wdght axid Ketffore. 

BrsszAX. EiroLiss. 



1 arsbeon* 
1 sashent 
100 feet 
1 werst 
1 lb. 
100 lbs. 
1 pood 
1 chetwert 
100 do. . . 
1 wedro 

Moro particularly — 



23 in. 
7 feet 
114ifL 

5 furl. 18 polei. 
6818.5 grs. 
90.26 Iba. avdp. 
86 lbs. 1 oz.lldr. 
5.952 Wine bush. 
74.4 quarters. 
8^ wino gallon*. 



Weight "" 

1 pound (ftint)=144 oz. avdp. 
1 nood=4i» lb.=8»H Ib^ avdp. 
1 bercowitz=10 n4MHl»=:862i lbs. avdp. 
1 brutt<ila.*t=:6 clietwerts. 
(The fimt is=95 solotnick. 1 sol. =96 doIL) 

Kecgnre? 

1 foot = 1 foot En^. 

1 arsheen = 2S in. Ent^ 

1 sashen = 8 arsheens. 
1 sa.<(hen=8 arsheens=7 feet=43 woracbeckssS4 

inche8=10(t8 lines. 
1 werst=500 sashen =| mile Eng. 

Coarc, Ac — 1 chetweTt=4 prJoV. 
8 t«»chetM'erick=82 tschewerka= 64 gamer. 
1 chetwert=5 bushels. 6 sails., 8 pints, Eng. 
1 tschetwerick=57-9ira1la Ens. 
1 kuhl or 8ark=10 tschetworickL 
1 wedro =8? sails. Eng. 
1 fa8s=40 wedroja. 



21 



* 1 arabeen=88 in. Eng. 
t 1 sashen =8 arsheens. 
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SUPPLEMENT. 



BASDINIA. 

(Principal Commsrcial CUiea, Gznoa and Tunur.) 

Tho lira nuoTa=l franc a 100 ccntc8iml=9i<i Eng. 
=|0.1&i. 

Cow.— GoM : Pieces ft 20, 40, 80, and 100 lire 
nnove or $3.75, $7.50, $15.00, and $1S.75. Bilvur 
Bcadl d'argeDto a 5 lire naovo. Pieces of 2 and 1 
• lire and 50 and 25 oenteslmi. 

Bank notes of 5, 10, and 20 scadL 

Exchange on London, 25.50 lire, more or less, for 
£1 Bterlg. 
Exchange on Paris, 21 lire per tt. 2D. 

Weiglit 

IN GENOA. 1 peRo pos»o=121-« ox. avdp. 
1 poiio »ottil« = l lb. dwt. IS gr. troy. 

IN TURIN. 1 lihbra=18 or. avdp. 

The Customs use the French kilogrammo. 
Gold and silver weight is tho marco=d uncle a 24 

uenari a 24 frrani. 

1 marco=i) oz. troy. 

Meamre. 

IN GENOA. 1 pRlmo=9J in. Eng:. 

Fob ConN — 1 mina*:3 bush. 2i pnll. Enp. 

1 mina=8 quarti=% gombetto. 
Fob Wink— 1 bftrllo=lC} galls. Eng. 

1 uiozzarola=2 barili = IOO pinte. 
Fob Oil — 1 barilo = 14| galls. Eng. 

IN TrrJN. 1 piodo llprandor^l foot 8J In. Eng. 
1 plede nmnolio = 12? in. Eng. 
1 vtkiM Coll)=23i in. Eng. 

Fob Cobn — 1 8acco=5 omino a 8 copl a 24 cuc- 
chiari. 
1 8ftCco=254^ palls. En J. 
Fob "VTiNa— 1 brcnta-lO 4-5 p.ilU. 

1 carro=10 brenta a iJCpinto a2 boc- 
cali. 

SAXOKT. 

{Principal Commerci^il Citins, Dresden and 

Leipsic; 

lioney- 

7'\. cn. pf. £> p. d. C c. TH. 

Clou . . . . - 1 =r 4 S4 

9 9 . . . . = 1 = 24 2 

10 . =001=0 (t'2 02-12 
5 12i or Aurnst.-d'or = 16 2 = 8 91 2 4-li 

1 K) or i-\H'o\c thaler = 3 11 =0 1»4 7 10-12 
i cumiiov . =0 a 1 =0 74 6'J-l'i 
10 ' .. =0 li= 02 5:/-i'4 

1 tbnlor a ^l") croschen a 10 pfonnineo, 
1 thalor = 2#. llrf. Eng. = $<>,7(),.'5 lu-lJ. 

Coin.— An trust d'or=lG^. Enp. = $3.87.2. 

Silver plcc«vsof2, 1, 4, 1-0, nnd l-12thRlor. 
r.ipor moHi'V is issiu'd by the Governuieut in notes 

of 10, 5, and 1 thalt-r. 
By llio RhiiIv (»f Lcipbic In notes of 20, IOC, 200, 50O, 

nnd lixio thfilors. 
\\>o I thaler notes by the Leip^ic Prevlon liailway 

Company. 

Exfhanjrc '^n London, 6 thalor 23 proschon, more 
or Ics-s, per £1. 
Exchanso on Paris, fr. 8.50 a fr. C.75 per thaler. 

Weiglit 

1 lh. = 1 lb. n oz. nvdp. En?. 
1 cwt. = l«>0 IhH. = U»<M) millas. 
For the retail trade tho lb. ia divided into 82 loths, 
a 4 qucuta. 



1 foot=rll{ in. £d«. 
1 ell =8-6 French metre =84 in. Ens. 
Fob Cobx— 1 Bchaffel = 100 litres FreziehcS 
galls, nearly. 

12 fichafrel8=lmalter, 2 nialtera=:l wiq>eL 
1 wispel=66 bnsheU Eng. 
Fob Liquid»— 1 o2choolt=Holim=d eimer=810 
kanna. 

1 fbder=4 oxhoofta. 

1 kanne=l litre=l| pints Eng. 

SKTBITA AKD THE LEYAHT. 
Konflj. , 

Like Constantinople. In the I/evant are like* 
wise used to a great extent, Spanish dollars and 
Dutch, Hungarian and Venetian ducata. Likewise 
German Conventions thaler =$0.96 to $1.00, bein; 
sublect to variation. 

Exchange on London, 105 piasters, more or less, 
for £1. 

Exchange on Paris, A*. 4.75 to fr. 5 per iiiaster. 

Weight 

1 cantaro=7f bfttfrman=22^ chcqul5=45 oko6=l(X) 
rotuli a ISO drachuis. 

Tho oka, as a gold and silver weight, has 400 
drachms, and is equal to 8i lbs. Troy. 
1 cAntaro =. 127* lbs. Troy. 
1 rotolo = 1 lb. 4j oz. 
Ooat^s hair is stdd by the cbeqni a 800 drachmas. 
Silk is sold by tho teffoi a CIO drachmas. 
Opium is sold by the teffei a 250 drachmas. 
1 drachm =49 8*5 grains troy weight. 

Measure. 

1 nik = 27 in. Enp. 
Corn.- Tho klUow=115 galL Eng. 

SPAIN. 
{Principal Commercial City, Madeid.) 

Money. 

dols. T^s. £ 8. d. $ cm. 

4 14 barley .. =1 = 4 S4 

5 .. .. =0 1 = 24 2 
16 or poKl doubloon =3 6 0=15 97 2 

4 or trold pistole =0 16 C = 8 99 3 

1 or silver dollar =0 4 8=1 (ti. 9 6-13 
1 or real vellon =0 2,;= 15 3 45-4S 

1 dollar is equal to twenty reals. 

They use eight different sort.s of money : — 1. 
Ca>tili*an. 2. Mexican. 8. Catalonian. 4. Ma- 
jore:m. 5. Valencian. 6. Arragon. 7. Navarre, 
ftn<l ^. Tho Canarian money. 

Tile Custilian is the clilef. and is 1 re.il do plate 
antij,'ua = l 15-17 real dc vcllon=ri<; cuartos^JU 
innrave«lis de plata antigua = G4 marav. de vellon 
= 640 Ca.stll. dineros. 

10| realesde plata antiima—l plaster. 

1 plasterer dtiro=4j'. 4d. Enc. = $1.04 ^ S-12. • 

1 real do plata=5<l. Eng. = $(».10.0 10-12. 

Coin. — Oold, 1 qnadrupcl l)i^tole=s e^ndo5= 
?16 to $15.0i>=doblon or onza de Oro = $10 »uMl- 
vifled into i, \, ], and 1-16. Peso duro or dolUr 
need not bo described. 

Exchanpo on London, 40d. pterllnjr. more or less, 
per peso de plata nntigua=4S<l. to 52d. Eng. i)er 
dollar. 

Exchange on Paris, fr. 5.10 a IV. 5.80 per peso duro. 

Weights and Measures. 

8p.\.NI81I. Enc.lisii. 

1 cana = 21 inch, nearlv. 

100 " = 58.514 vnrds. ' 

100 quarteras = 23.M6 Win. qrs. 

\m ib.s. = 8a215 lbs. avdp. 
More particularly — 



SUPPLEMENT. 
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Weight 

1 Castllifln roarca=S 1-7 ux. aydp. or 7 ox. S 4-25 

dwu. troy, £ng. 
1 niarca=b onzas=64 ochATes=460S granoa. 
1 quintal iiiacbo=:6 arrobsssldU libras. 
Sou marcaa = l&H lbs. avdp. 

1 aaiDUl=4 arroba8=10U libraa=101) lbs. avdi>. 
Jewels and p«arls are weighed by tlie Caslilian 

OQuro a 14<> quilatoa, a 4 granos. 
1 oz.=4Sli graina troy. 

Xdtniro. 

1 ple=llj in. Enj?. 

1 e»tailo=2 vara5=:G p{c8=5 ft 0} in. En:;. 
1 league =4^ miles Eng. 
Fob Corx.— 1 cahir=13 fimegasal2 celemlnesor 

almudos a 4 quartillos. 
1 fancga=12| galls. Eng. 
Foa LiQriiMi. — 1 caDtaroorarrobamayor=8azam- 

bres=82 quartillos. 
1 arruba niayor^S galls. 8] pints En?. 
1 arrobamenor for oil=2 galls. M pints Eng. 
1 Dinyo=16 cantaros. 1 pipa=2f coutarus. 
1 bota=8J cantorus. ^ 

SWEDEN. 

{Principal Commercial City^ SrocKnoLM.) 

Money, 

rd. skil. £ s. d. t c. m. 

12 in banco .. =10 0=1 S4 

2S .. ..=01 0=0 24 3 

2} ..=00 1=0 02 02-12 
6 25 or 1 gold ducat.. =0 9 2=2 21 8 4-13 

2 25 or 1 specie silver =0 4 4=1 04 8 8-13 

1 banco .. .. ^0 1 8=0 40 8 4-13 
1 12i or half specie silver = 02 2=0 52 4 4-13 
1 rd. banco b enuAl to 48 skillintrs. 

1 silver s|>ecies is equal to 06 sldllings. 
1 riksdaler specie a 41^ skillings=$l.(i5. 
Payments are however made chiefly in bank 
noU'S of !S, 10, 12, 14^ and 16 skillings, and 2, 8, 5, 0, 
9, up to 60 riksdalers. 

Banco =1 rikjulalor specie. 
Exchange on London. 12 ilalers banco fur £1 sterl;:^ 
Exchange on Paris, tt. 2.10 to f^. 3.15 for 1 rlksdoL 



1 skal ]v>nnd 
1 schip pound 
" cwt. 



Weight 

= 15 ox. avdp. 
= 4<M)skaliba. 
= 12-) lbs. 



1 

1 s^'ale of spelter = 165 Ibi 

1 



stone wool 
mark (for gold) = 



82 lbs. 
6 ox. IC dwt troy. 



Xeemire. 

1 foot =1 foot Eng. 
1 faam=d alnar=6 feet =17 rortham. 
1 ainar=3 feet£ng. 
Coax. — 1 tons =4 bush. Eng. 
1 toun=Squarts=82kappar=56cans=449 <fbarr- 
tiera. 

WixE.— 2 pipes=l ftidcr=4 oxhoofte=12 cimcr 
=720 stop. 

SWirZEBLAED. 

{Principal Commercial Citie*^ Gextta, 
Uekx, Baslk.) 

Honey. Old System. 

tr. batx. mp. £ s. d. $ c. m. 

17 7 ft .. =100 = 4M0 

03 7 .. =010 = 24 3 

00 7 .. =001 = 02 2-13 

4 piece of =048 = 1 12 9 4-12 , 

1 or 10 batx = 1 U= 27 2 8-12 ! 
01 .. =00l}=0U36 82-86 

1 fhuio is equal to 10 batxen. 



Now System— as in Franee. 
1 fran«=10 baUen a 10 rappen or 1 livre * 30 sols ft 
13 dealers. 

1 fhinc=l lirre=$0.27. 
Coxx.— Gold pistoles a 83 franc8=$S.65. 

*' \ piseoies a 16 francs=H82}. 
*^ bucats=$3.23. 
Silver pieces of 40, 20, 10. and 6 batxen. . 
N. B.— Each Canton has besides these its oim 
currency. 

Exchange of Basle on London, 17 francs 6 rappea, 
more or less, for £1 sterling. 

Exchange on Pari^ fr. 1 .50 per fr. 1, or 50 per cent, 
preiuium, more or less, in Ikvor of Basle. 

Weight 

1 cwt. =100 lbs. =50 kilograramcs=110^ lbs. ardp. 

Eng. 
1 lb.=i kilogramme =1 lb. If ox avdp. Eng. 

Keaenre. 

The basis is the TTelvetian foot 

1 foot=8-10 French meter=ll 17-20 In. Eng. 

2 reet=l ell ; 4 feet=l stab or stalT. 
16,(HM) feet=l hour (mlle)=8 Eng. miles. 

Fo» CJoiuf.— 1 malter=10 vtertel = HNi imlr. 
1 malter=4 bushels 1 galL Eng 
1 immir=8^ pints. 
Wxxx. — ^1 ohm =100 maas (or measures). 
1 ohm =88 galls. Eng. 
Imaas =8^ pints Eng. 

TUBKET. 

{Principal Commercial City^ CoKSTxrrnroPLB.) 

Money. 

pias. par. £ s. d. $ c. m. 

Iu9 .. .. =1 =4 84 

6} .. .. =0 1 =0 34 3 

IS .. .. =0 1 =0 03 3-19 

2fK) Ogoldnewdblcseq. =1 11 0=7 50 3 
ICJ " Iseq. .. =0 18 =8 85 6 

10 .. ..=00 8i=00469-24 

22 or 1 Spanish dollar =0 4 2 =1 00 8 4-13 
Piaster a 44) paras a 8 aspers. 
Also piaster (grush) a 100 aspers. 

1 piiister=2^. English=90.05. 
1 pnrso silver is 500 piasters. 
1 jiurse gold is 8^1,000 piasters. 
1 Jiik is 100.0IN) coined asp<^rs. 

The government or bunk notes bear 8 per cent, 
interest, 

Exchange on London, 101 piasters, more or leas, 
for £1 sterling. 

Exchange on Paris, from 400 to 410 piasters for 
loo franca. 

Weight 

1 pound, chequi=lU <^^ avoirdupois. 

1 oka =2 lbs. 12 ox. avoirdiipitis. 

1 oka=4 chcqui=400 drachmas. 

1 taireo=610 drachmas. 

1 batman =6 okas. 

1 cantaro=-44 a 45 oksji. 
Gold and silver weight like Alexandria. 

1 cheqni opium =2.'io drachmas. 

1 chequi g(tat-hair=S'^M) drachmas. 
Piece Gooim.— 1 maxxeo=50 pieces. 

Xeaiore. 

The lanre pik haloM, archim=27 9-10 in<*hes Eng. 
The small pik anda85a=27 1-lG inches English. 

Fob Couv.'Tho ki1Iow=7^ gallons English. 
1 fortin=4 k{Ilows=^ gallons Eofflish. 
1 killow of rice should weigh 10 okas. . 

FuK LiQt'om. — 1 almud=l 2-5 srallon English. 
1 almud of oil should weigh 23 5-S pounds avuir" 

dupois. 
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TUSCUkVT. 

(^PHnetpal Qfmnuroial CUistt Flobsbtob and 

LaauotM.) 

KonflJ* 

1 Ur» ToteaiiAslOO oentesimisT 4-Cd. £ng.s 
$0,16 8^ 

1 Ur» To60«im=90 soldi =940 denmri. 

S5 lire Totc«Qe=21 francs. 

CozH.— Gold: BasponI a 8 zeooblni = $6 25 
Zeoehini gigUati, = 8 u5 

Ualf »* = 1 08 

BUrer: Franceaeoni a Leopoldinl = 96 

Half •» = 4S 

Tallari = OM 

Testoni = 80 

lire a 12 enude, about 15 

Exehange on London, 80 lire, m. or 1^ per £1. 
** Paris, 80 to 85 oentixnes per lira. ' 

Weighti and MMiiires. 



LsonoB2f. 
.1 bracdo 
186 bracd 
1 laoco 
4 sacd 
100 lbs. 
1 centini^o 
1 rottolo = 

More partieolarlj-^ 



ExoLisn. 
S2.9d in. 
100 yards. 
2.0789 Winchester bushels. 
1 Imperial quarter noarljr. 
74.884 lbs. avoirdapois. 
100 lbs. 
81b8. 



1 qointalslOO nM.sl200 unda a 94 daaari. 
1 lb. = 12 OS. avolxdnpoik 
1 qaiiital=74i lbs. aToudapois. 
Fob Gold.— 1 lb. = 10 11-12 m. troj, aad to 
divided into 94 carati a 8 ottaTL 
Fom SiLTVB, into 12 nnde a 94 denari. 
Jewels are wdghed bj the oaiat a 4giiaL 



1 braccio s 28 in. English 
1 mile = 1 mile, & yarda, EngUalu 
The bracdo used bj bQilderss=21 8^ In. Eo^iah. 
Fob OoBsr.— 1 saeoo=8 stela=:6 mines : 

100 sacehi=20rbnsbda. 
Fob Wnrx-l bariie=20 flasdil=80 mezsettas 
160 quartuni=10 1-80 galls. £ng. 
1 barfle of oU=7| galls English. 

SHIPFIAO XEASUBElIEirT. 

Fob Gbautw— 12 oublo feet=l ton shipping inesa> 

urement. 

1 bushel = 60 lbs. 

1 bushel = 2218i cubic inches. 

8 bushels s 1 quarter. 

1 Quarter s= 17745 cub. in. or 10.27 ft. 
Therefbre 1 ton will take 4 quarters and one -tenth 

1 bushel being equal to 60 Iba., 

1 quarter wlllbe equal to 480 Ibs^ 

1 ton=196d lbs. or 17 cwt 2 qrs. Iba. ftillj. 

1 ship of 900 tons measurement can therefore 
carry 820 quarters, but it generally can cany moch 
more. 



MISCELLANEOUS TABLE 
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FOREIGN WEIGHTS AND MEASURES. 



Arroba of Buonos Ayros 

Amir, or Emir, of Slutlgard 

BoLsam Cupaivo, 3 lbs. 

Butt of wine 

Canado of Balsam Copaiva 

Chaldron coal, Brltinh Provinces : 

do. do. Cumberland .. 
Chcki of opium (from Smyrna) 
Coal, a railway wasron load, Pictoa ; 
Flax, liea<l uf, about . . . . 
Foot, 100 feet St. Domingo . . 
Iluney, 1 jfallon 
Linseed, ono bushel 
Mudd, or maud, of Rotterdam 
Moyo of salt (Spain) 
Modina of salt (ft-om Ivica, Spain) 
do. do. (Oporto & St Ubee) 
Mass (of Antwerp) ith of ohm 
Ohm do. 

Pounds of Austria, . . 100 lbs. 

do. Antwerp, .. do. 

do. Bavaria, .. do. i 



=2T>m Ihs. U. 8. 
=78 gallons. 
=1 do. 
=180 do. 
=30 pounds. 
=36 bushels. 
=58 do. 
= 1) pound. 
=62 cwt 
=6^ pounds. 
= H>6 60-H)0feet. 
=12 pounds. 
=47 do. 
=14S do. 
=70 bushels. 
=40 do. 
=23 do. 
=10 gallons. 
=40 do. 
=128 60-100 
=108 85-lQp 
=128 



Founds 


of Belgium, 


1001b8.=1«» 8^-100 


do. 


Brussels, 


do. 


= 108 85-H)0 


do. 


Bremen, 


do. 


=109 SO-bW 


do. 


Berlin, 


do. 


= 1(^11-100 


do. 


llaml)urg, 


do. 


= l<»6SfM00 


do. 


Malaga, 


do. 


=101 44-100 


do. 


Netherlands,.. 


do. 


=1(«8 s-s-ir-o 


do. 


Portugal, 


do. 


=101 19-100 


dt 


Prussia, 


do. 


=108 ll-lOO 


Kuttordam, . . 


do. 


=ll»8 98-100 


do. 


Spain, 


do. 


=101 44-101) 


do. 


St Domingo, . . 


da 


=107 93-100 


do. 


Trieste, 


do. 


=128 60-100 


do. 


Vienna, 


do. 


=128 60-100 


Palm of Ttah', of marble 
Quintal of Franco 




=6 inches. 




=220 M-lOO It 


Bklppond of Gottenburg 




=30<) pounds. 
=814 1-10 lbs. 


do. 


Oefle 




Bait, one barrel 




=.H bushels. 


Vara,8i 
Varaof^ 


>ani8h 




=8 feet 


Baracoa.. 


• • 


sSOfeat 
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RATES OP FOREIGN MONEY OR CURRENCY, FIXED BY LAW. 



The following condensed presentation of the United States valae of Foreign Onrreneios, Weights and 
Measures, b to a considerable extent a repetition of what may be found in the forgoing Tables. It if 
hero tha^ given, first, fur the gnsater convenience of this condensed form; and seoondlj, as giving the 
speciflc values established by law in the United States, while that presented in the foregoing is the ona 
recoftnixed in London, estimated in Sterling Cnrrency, and that reduced to Federal Currency, pntUns 
the pound at $L$4. The slight discrepancies between the two are thus accounted for, and Uie reaoer wiu 
b«:ar in mind tliat the following are the popular values or rates at wliich these foreign coins pass in the U. 8. 

The E'litor acknowledgos his essential indebtedness for these to a Tolnme, entitled ** United Stalea 
Tariff,** libc, published by Messrs. Kich Jfc Loutrel, New York, to whose courtesy we are indebted Ibr the 
UM> of tho.ie Tables. In it may be found a great amount of valuable information to commercial men, 
re5pt.*cting the Kates of Duties on foreign merchandise and other matters. The volume iS'Oompiled by £. 
D. O^ len. Km., Entry Cleric in the New Yorlc Custom House, and is made the text book in uL the Ooe- 
tuui Ilouses throughout the United Statee and by the Departments at Washington. 

I cts. 

Ducat of Naples, 80 or 100 granl 

Franoof France and Belgium, 13 6-10 ** 100 centlmea 

Florin of the Netherlands, 40 *• 100 do. 

Florin of the Southern States of Germany, ..40 ** Mkreutzers of 4pfiBnning* 

Florin of Austria and Trieste, 4S| ** 60 do. "* 4 do. 

Florin of Nuremburg and Frankfort, .... 40 ** 60 do. ** 4 do. 

Florin of Bohemia, 4S| ** 60 do. ** 4 do. 

Guilder of Netherlands, Ac — same as Florins. 

Lira of the Lombardo and Venetian Kingdom, 11 ** lOOcentisimi ** 100 mlUeami 

Livre of Leghorn, 16 <« 20 soldi " 12denari 

Lira of Tuscany, 16 *' 20soldl '* 12d«iail 

Lira of Sardinia, 13 6-10 ** 4realt ** SOaoldi 

Livre of Genoa, 13 6-10 " 80 soldi " lidenarl 

Mllrea of Portugal, 112 •• lOOOreaa 

Milrea of Biadeira, 100 ** 1000 do. 

Mllrea of Azores, 83} ** 1000 do. 

Marc Banco of llambnrg, 85 ** 16 8hillinga * 19 pfenning* 

Ounce of Sicily, 2 40 ** SOtari ** tOgnml 

Pound sterling of Great Britain, ..4 84 ** 20 shillings ** 12 pence 

Pound sterling of Jamaica. 4 84 

Pound sterlins; of British Prov. of Nova Scotia, 

New Brunswick, Newfoundland and Canada, 4 00 ** 20 do. ** 12 do. 

PofrtHla of India, 1 84 •« Mfhnams " 48Jlttas 

Keal vellon of Spain, l^ ** 84maravedls 

Heal pUte of Spain, 10 ** S4 da 

KuiMje Company and British India, . . 41^ ** 16 annas ** IS piee 
Klx dollar (or thaler) of Prussia and the 

Northern States of German y* 69 ** SOgroschen ** 12 pfennings 

Rix dollar (or thaler) of Bremen, 7S| ** 72 grotes ** 6 swares 

Ikix dollar(or thaler) of Berlin, Saxony dsLeipslc, 69 ** 80 groschen ** 12 pfennings 

Rouble, silver, of Russia, 75 * 100 kopecks 

Specie dollar of Demnark, 105 ** 6 marks ** 168killlngs 

Specie dollar of Norway, 106 •* 6 do. •* 16 do. 

Hi>ocie dollar of Sweden, 106 ** 48skillings ** 12 'ore 

TaleofCblna, 148 •* lOmace «* lOOeaadsnnM 

Banco rix dollar of Sweden and Norway, .. 89{ 

Banco rix dollar of Denmark, 58 

Crown of Tuscany, 105 * 20 soldi " 12denarl 

Curacoa guilder, 40 •• 20 stivers ** 12pfenniiici 

Leghorn dolUir or pezro, 90 76-100 ** 20 soldi ** 12denari 

Livre of Catalonia, 68^ « 20 8ueldot ** 12dinenw 

Livre of Neufchatol, 26} **■ 20 sols ** 12deiii«n 

Swiss livre, 27 •• 100 centlmea 

Scudl of Malta, 40 *« 12 talr *■ SOgrsnl 

Scud U Roman, 99a99i 

St. Gall guilder, 4086-100 ** 60kreutiers ** ^pteaaina 

Rix dollar of BaUvia, 75 " 48 hirers 

Roman dollar, . . '. 1 05 

{Varies ttom 4 roublts 
WeTSrSS^tato 
thedoltor.^^ 

i^rkisn piastre^ 5 " lOOMpsrs 

Current maiic, 28 

Florin of Pmssia, 22| 

Florin of Basle, 41 

G«noa livre, 21 

LivrotoumoUefFraaoe, 18^ 
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A TABLE OF FOREIGN WEIGHTS AND MEASURES, 

SEDUCED TO TUB STAJTOARD OF THE UNITED STATES. AKD AS EECEl^'ED AT THE 

UlilTikD STATES CUSTOM HOUSES. 



ALEZAHDBIA (Egypt). 
Cantaro of 100 rottoli &rforo 

of 15 oz. (ftvoirdupoU) . . = 9^} lbs. 
100 rottoli zaydino of 21ioz. = 188^*' 
100 « zaaraofSSox... = 2«'7 " 
100 " minaofSMoi... = 167 •• 
1 oke 400 drams of 16 camts 

each 



Arrobft 

Quintal 



= 43 ** 

ALICAFT (Spein). 
= 27 Ihs. 6 01. 

.. = lo»tlb«. 



A3XSTERDA1L 



100 Ths. 1 centner 

Laat of grain.. 

Abin of wino 

Amsterdam foot 

Antwerp foot 

Kbinland foot 

Amsterdam ell 

Ell of the Homio 

EH of Brabant 

Hodden or measure of coal = 



lOft-m IbSL 
8A.25 bnsh. 
41.(Nt cnW. 

0.98 foot. 

O.W ** 

IM •• 

2.26 feet. 

2.2S " 

2.80 •• 

8| bush. 



AKCONA ataly). 
100 Iba. Roman ... = 102.75 Anoooa. 

100 ^ Anoona .. = 78.75 lbs. 

ARRAGON (Spain). 

Libras of 100 lbs = 77.01 lbs. 

Quintal, 4 urrobas of 86 lbs. = 112.00 *» 

BASSORA (Fenian Golf). 

^faun'l nttarv', 2o vnklaa tary = 2^.05 lbs. 
One vakla ' = 19 oz. 





BATAVIA (E. Indies). 


Larpo bahar 





— 


4| poculs. 


hniiill •' 




. 


= 


8 


1 jK'CUl 






:= 


1M rattles. 


1 cittv 






^z 


16 talo5. 


1 i»ccul 




. 


= 


l:» lbs, 10 ox. 



BERGEN (Norway). 

Fblppon*! of20 li«i>on(h .. = 820 lbs. 

Contncrof Ci lbiK>mU = KM) " 

LIspond = 16 " 

"NVaag. 3 bHmar lbs. . . = 30 ** 

1 lb., 2 marcs, 16 oz.,82 lotha. 

100 Nor\*'ay lbs = 110,23 lbs. 



Bhlppond 


. . 


. . — 


852 lbs. 


Shippond 


LAURWIO (Norway). 
= 852 lbs. 






BOUBAY. 


• 


Candy.. 
Maurid 
8-?er . . 
randy.. 
Maund 
Boer . . 






26-> lbs. 
2^ " 
11 1-5 oi. 
20 mannds. 

4'l gKMTS. 

80 pice. 


Phlpftand 
C«»ntner 
Waagoflron. . 


II II II 

• • • 

• • • 


2i mntners. 
116 lbs. 
12i) " 



Stone of flax . 
Stone of wool 
Lispund 
100 lbs. 



= 20 lbs. 

= 10 " 

«= 14 •* 

= 1C9.8" 



CADIZ (Spain). 

Quintal of 4 arrobas .. =' 100 lbs. 

1 lb.. 2 marcs, 16 oz., or 250 

a^lHrms. 
100 lbs = 101.4GIba. 

CAIRO (EsTpt). 

r.int.iro,100rotto:i.. = 95 lbs. 

1 rottoU =144 drara.«. 

_ I 400 drams or 

-} '26.«*lbv 

86 occas = 1 cantoro. 



Occa 



Tall 

16 talU=l catty 
lUO catties =1 picul 



CHINA. 



l(lh. 



Quintal 
do. 
do. 
do. 

One oko 



CONSTANTTNOFLR 



CALCUTTA. 



I'O mttolls. 
45 ok OS. 
176 obequos. 
127 lbs. 
2 lb*. 18 
drams. 



cz. 4 



Mannd = 

Seer = 

En;rlisb factory maund . . = 

Seer = 

Chattack = 

BiT.jral bozar maunl Is 10 jKjr 

cent, laavicr than the luc- 

lory muuud. 

Bozar maund . . . . — -J 

SotT = 

Chattack = 

DENMARK. 

100 lbs. = l centner . . = 

Barr*.-1 or toindc of corn . . — 
Vicrtt'l of wino . . = 

Coponha.:;*'!). or T^blncland fL = 
C.'ontnor or Ion lb.«*. lK>umnrk — 
Slilpfun*l = 20li&pund3 .. = 

1 li>i)un<l = 

1 bisinorpnnd . . . . = 

1 waag = Lismerpunds .. = 

ENGLAND. 

OM all) crallon . . . . = 

Imperial gallon . . . . = 
OM wine " .. = 

Quarter of grain, orS imperial 

busbfls 

Impt»rial corn busbel, or 8 Im- 
perial callnn-* . . = 
OM Winchester bushel .. = 
Imperial yard . . = 

Troy pound = ■< 

Nowcn.«tle chaldron . . = 

Stone = 

Tun of wino = 



4'> seer?. 

K) chattixcks. 

74 lb", lo oz. 

1 Ih. 13 oz. 

1 uz. 



S2 1bs.0oz.21-13 

drams. 

2 lbs. 13' dramn, 

2 vz. 5-0 drami. 



110.2*? lbs. 
8.'J5 bu.sh. 
2.(U calls. 
I.«i3 foot. 
110.2> lb. 
820 lb.*. 
16 " 
12 « 
SO " 



1.22 palls. 
1.20 " 
1.00 ** 

= 8.25 bush. 



44 



i.as 

l.oO 
86 inches. 
144-175ih:« of a Tb. 

avoirdupois, 
86 busbela. 
16Ibsv. 
256 Imp. galU. 
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YBJLSCK 

Metro = &23fcet. 

I>eclmetro (1-lOtli metre) = 8.94 inchoa. 

Velt = 2.UU galla. 

lIocU»litro = 20.42 *• 

Decalitre = 2.W ** 

Litre .. •. .. = 2,11 pints. 

Kilolitre - 3o.:J2 fcit 

Hectolilro = 2.*>4 bui>h. 

Dvicalitro = 9.U>> quarta. 

MilUer = 22.t»5 1bs. 

i^uintal = 22v>.^4 " 

Killo^irrarnmj .. .. = 2.21 ♦' 

liWixmnb = li>7.93 " 

1» ieet =1 /O.JJ.J foot 

Tun (of wine) .. = 240.U0 galli. 

FLOBENCE AND LEGHORN. 



100 lbs. or I caataro . . = 

Mom^lo of tfrain . . = 

Uarild uf wino . . = 

OSKOA. 

100 lbs. or peso prosso . . = 
1«,>«) •* or [h'so sottilo . . = 
Minaof^rain .. = 

Mezzaroia of wino . . . . = 

HAXBUBO. 

Lut of grain = 

Ahmofwiuo . . = 

llaoiburg foot .. = 

Kll = 

bh!pAin<K equal to 2i cent- 
ners, or 230 IbSb Hamburg = 



1 centner 



■i 



1 li^pand 
1 stone of flax 
1 stone of Wool 
1 stone of feathers 
IJO lbs. Uauibarg 

ITALY. 

100 rottoll <.f 31 8-7 oz. each = 106^ lbs. 
1 cantaro groaao . . = l'Jo| ** 

Candy. . 



TLSGlb*. 
1 «..•>» bu-h. 
12.04 gtiUs. 

/ 

76.9T Ib3. 

8.48 bush. 
8D.22 galls. 

89.64 bosh. 
83.25 galls. 

0.90 foot. 

L22 " 

299 lbs. 
8 lispunds, or 
1 12 lbs. Ham- 
burg. 
14 lbs. Hamburg. 
2() " " 

30 ** " 

1.) " " 

1O0.S lbs. 



TJaund 
Lis 



Pecnl . . 
A pecul 



IMlbs. 1 c.-intaro 
Haltna of ^^taiu 
Cant;iru 

Kottoll 



HALACCA. 



H 



IIIALTA. 



510 lbs. 
2J maunds. 
bbis. 
S seers. 

l-TS lbs. 

lm> cat ties, or 1609 
talcs. 

174.51) lb.«». 

S.22 bush. 
10) rottolL 
8)oz. 



1 uanUiro (nuTcantile usagu) = 175 lbs. 



Caa*aro jrro ;*o 
picwl > 
Carro of ;r:-;in 
** wiao 



Mudde ofZuk 
V.at hcet«ilitro 
Kan litre 

l*ond klllor^ram-no 
100 pouaJs . . 



IIAPLS3. 

.. = lD«5.531bs. 

.. = lA'O •* 

.. = 5124buj«h. 

.. = 2J4.UUgalb. 

ITSr3ESLAND3. 

. = 8.23 feet 

. . =* 2<y4.<i0 biLsh. 

. . = 26.42 irallst 
. . = 2,11 pints. 
. . = 2.21 lbs. 

.. = 1CS.93 *• 



PQBTUOAL. 

100 pounda = 

22 iMunds (1 arroba) . . = 
4 arrobaa of 82 lbs. (1 quintal)= 

Alauicre = 

Mojo of praln .. = 

lA«tofsiilt = 

Ai*iiiiuo ol'winj .. .. - 

FEUSSIA. 

lOO Ibj. of 2 Cologne marks 

each 
Q.iintiil, of 110 lbs... 
hhi'llVl of irrain 
l.invir of wino 
i:il of cloth .. 
Foot 

HOKE. 
Knbbio of prain .. = 

Darile of wino . . = 

100 lioman IbSb . . == 

BUSSU. 

100 lbs. of C2 loths each 
Chertwert of grain . . 
Vedro of win© 
Petersburg foot 
Mojtcow foot. . 
I'ood 



Cantaro groaso 
sottile 
100 pounds . . 
i«alma grossa of grain 

" gcncrale 

" of wino 

Qnlntal, or 4 arrobas 
Arroba 

" of wine 
Fano[;a of ijraia 



SICIL7. 



SPAIN. 



ST. CALL. 



1 '>') Ijcavy Ibi*. 

UJli-bt ** .. = 

SUSAT. 

20 Surat mannd^ or IJ lien- 

pil l.ictory muunds. . . = 
1 candy = 

SVVJJjIN. 

1 '^0 lb.s. or 5 llspunds 
Kan of corn .. 

h.wt 

C.inn of wino 
r.ilofcl.th . 
'_' » coriirn.Tclal lbs. . . 
I'J li.ipuuJj . . 

CZfTSUA. 

10.-) lbs. (I quintal) . . . . = 

Q lillot of ernin 
l^uiUo; of w iuo 

Tiii3::7E. 

St:ijo of grain 
Orn I or ciinfr of wino 
Kll f'»r wi»olen3 
" fjrsllk .. 



100 lbs. peso groMo. 
1«H) " •♦ ».»tUlo. 
Mosrcio of srrnin 
Anlforapf wino 



VENICE. 



101.19 lbs. 
82.00 ♦* 

1.29 " 

4.75 bush. 
28.08 ** 
70.<>0 " 

4.87 galls. 



103.11 lbs. 
li:U2 •» 

1.56 bosh, 
is. 14 galls. 

2.19 feet. 

LUSfoot 



8.S6 bosb. 
ir>.:ll galls. 
74.77 lbs. 



90.26 Ibfl. 

5.95 bush. 

8.25 Kails. 

LIS foot 

1.10 »* 
8G.(A> lbs. 

192.50 lbs. 
175 lbs. 
70 " 
9.77 bush. 
7.S5 " 
20.06 galU. 

101.44 lbs. 
25.;i6 »• 
4.4:) sails. 
LOabosh. 

12Slbs. 
102 *• 



1 randr. 
746 lbs. 10 ox. 



7'1.76 lbs. 

7.4i bush. 
7.V M '^ 
6«>.ii9 galls. 

l.!»*> foot. 

1 linpund. 

1 j.;cM;iu,a«]. 



= i:o.:ubs. 

i= 1.4iibnsh. 
= l^^j galis. 



123.60 lbs. 
2.04 bush. 
1(94 galls. 
2.22 ftfH. 
2.10 ** 



10.V19 lb«. 
66.^4 " 
9M bnsh. 
137.00 gallSb 
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TABLE 

OmXOTZUB 

CURRENCY, RATE OF INTEREST, 

PENALTY FOR USURY, 
AXD LAWS U EEGAKD TO COLLECTION OF DEBTS, i-c, 



IN THE SEVERAL L^NITED STATES. 

Tm: fullowinjr items of information, it is believed, will be found cnnrenient for business raen, tnd 
useful in ttie " Counting-house and Family.^ They have been collected with much care, and origiiud 
sources rcj^orted to in the rMpective localities, fur the ihost part Yet, as the legislation in regard to 
some of these matters is changing, and what is true this year, in a given State, may not be entirely so the 
next, some caution will be required in relying too implicitly upon present statements, hereafter. They 
will serve, however, as a general guide, and are as valuable as any thing of the sort, flrom the nature of 
the case, can well be. 

Although the Federal Currency Is that established by law for the whole oountrQ and that In commcn 
use in ail the States, yet, as previous to its adoption the different States had dUrerent usaces In theee 
respects, that ancient usage, to some extent, continues. Thus, in Massachusetts, six shillings make a 
dollar, in New York, eight shillings, dec. 

maybe trusteed. No Imprisonment on eootnrt» 
except on affidavit that debtor is about to remove 
from the State and has money or property secreted. 
Mechanics have a lien for a llmi£ed time. Home- 
steail exemption, $000. Household ftirniture, clotho 
ing, and tools, exempt from attachment 

UAS8AGEU8ETTS. 

e 

Currfn^. — Some as Maine. 

Interest. — Six per cent 

PtnaUyfor C^wry.— Three times the unlawful 
intorcfet token. A bank taking unlawful interest 
forfeits the debt. 

Collection ofDiJits, — A mechanics* lien and h<mi<»- 
stoad exemption law. Other specified property for 
furoily use and carrying on trade, exempt fhxn at- 
tachment Mortgages of personal property to bo 
recorded by town clerk. Real and personal prop- 
erty not exempted, attachable. Imprisonment for 
debt not allowed except for fraud. Two thirds in 
value of the creditors may put a debtor into insolv- 
ency, when all his property shall be applied ibr 
equal benefit of all creditors in proportion to daims 

})roved ; or any creditor of $I0O and upwards may, 
or specified causes, compel debtor to insolvency. 
Debtor complying with certain conditions and giv- 
ing up all property, not further liable for any debts 
thereafter in the State. Married women have in- 
dependent rights of property. 

BHODE ISLAKD 

Currency. — Same as Maine. 

Legal IriUreMt. — Six per cent 

Penalty for Uttury. — Forfeiture of excess. 

CoUeetum qfDehU. — Mechanics* lien law. Sped- 
fled property exempt from attachment ; other prop- 
erty may be attached. Mortgages of personal prop- 
erty must be reconled in town clerk s office. Im- 
prisonment for debt allowed, but the jail limits 
extend to the county. Hero, as in mo&X of the 
States, unwitnessed notM snd ordinary bode ac- 
counts can not be sued for after six years, unless A 
formal Judgment of court shall have Deen had. 



Currwiey.—Tlie doIUu* is fe. ; Is. Is ICiC ; 6d. is 
8^0. ; Od., 12ic., Ac. 

Jntsre^ — Six per cent 

Penalty Jbr cVury.— Utarlons exoess void. For 
debts contracted out of the State, the rates of in- 
terest in that State are supported by our laws ; i. «. 
a debt contracted in California, interest 12 per 
cent., both parties remove hero and note still due, 
interest continues the same as where it began. 

Collection of DehUt. — Real estate, and goods and 
chattels, may be attached and held as security to 
6.itisfy a ju(l;rnicnt, which must bo rendered by tlie 
appropriate court. Property possessed by a woman 
before niarri.is:c, remains hers after marriage, and 
not liable for husbaniVs debts. Arrest for debt 
allowed if party about to le.ivo the State, but If he 
disclose he is discharged, if ho has not wherewithal 
to pay the debt. Cvrtaln specifletl property, for 
current support exempt from attachment. There 
is a homestead cxeuipiion and mechanics* lien law. 

NEW HAMPSHEBG. 

Currency.— 9^nxr\o ns Maine. 

JnUre«t, — Six jmt cent. 

Penalty for i *wry.— Forfeiture of threo times 
the usury. 

Collection of /)<»//<*.— There is a mechanics' Hen 
and boTuesteftd exemption law. Certain specified 
jiropert v l^ also exempted ft-om attachment Other 
real and per!U)nal estiite may be attached. Mort- 
ga^res of ncrtumal proi)erty must be recorded in 
town clerk's otUce. 



VERMOHT. 

Currency. — Same as Maine. 

IntereM.—^ix per cent Unusual Interest legal 
when contracted for. 

Penalty for Cfury.—ExccM not collectable, and 
when paid may be recovere<l back and costs. 

Collection of Debts.— Heal and personal property 
may be attached on mesne pntcess, and persons 
residing in the State owing debtor exceeding |10 
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coHjncricut. 

J JMf—L—iU. pel OBBt 

L ifc»riF.— ForfouuTiof ill Inlonwt 

'_&««««• jf" 0»ft«— A nii-ehsnie*' Uan la*. 



raw YORK. 

, Okrrfiuy.— DiUliir. 9 MlWagM U, 1I1«-; U., Ale. 

Do« tlOt HDHdlDg flWk Or 

Eii[ iH» luiaodlng tU maBUis. or lulh, 
;> ■/ AaMr.— CuUIn ipKsillwl P^opertf 

cinrilliiD (nvtluaotflWOiUid (WBtlBDed fol bcBSIll 
of irl<J'><i uiil BbiUiMt oiUU yotugut oblld il. 
Bal llio dDiil sonTi/ing tho pto|urt7 moit Ihov It 
lntdn.lii.1 r*! bfl Lflld u Hwfa bomutvail. griJiredH 
M IKU eSiwt. Hsebnn- 

„ , , H mi wrUIn coanlidi. 

■ lUn m baiUliic*. As., ^ P>7 ''>' ■■)»r. ina- 

lown or oonnly clerlui, nr 

liul afrot illDiroi In «» 

jko. PmportT owaort by 

Hlbla Ibr blUMiHl't dobts. 

is^ bold Hsmir pni[i«rtT, ukm 

i>r by put « DcqufiiA thjm ftn j por- 

bo hiubn'L cod iba Uma abiH not 

ikbu of tliB biutHwl, am Hib}nct 

HEW JSBSEt. 

— Il «iL t" Oio dnlliT. 

^i per eenL 

'•ip(ailan of whole unoaDt . 
.-.. ^ /Mtt— lIoiDulsol cmmpElAII to 
of •KtOO. Olbor ipMiiawl nrofwrif tl- 
' IMiL A. meobuilci' lien lur. 




WMnwi' figbt u( 



FBnrSTLTAHIA. 



'l'>11iir:m(iU.(sllgd t 






D£UW&£E. 

, .-1, W. lo Ih. dolUr. 
JCola r/^MIwwt— Sli Mr cent. 
PumSvpr t;«<™,— ForfcHnro oTdebl, 
OWIw(kw qj* ft*ii.-«p™tfl«d proptrtr, not (flt- 
chJUuc tIMX eixuiptad ftom utubidnDt. Pfin.in 

onl, thcM jfoim: for rowoiy of l»iiJ, Wculy 
fguii DDLoufluuiJ. ilrycon. 

U&BTLlin). 

pvnu oro abblUbod ia Jav uiil obvjlalo In pupubir 

/ur.rwt— 9li per gent. 
I'lu^.— ITorf^tan of wnrr. 
(U(iicMo« c/ />(*(•.— Meahuilw BBrt toon mnnlf . 
In^ muetlil tsn ■ lien In Billliiiore etlr end wt 



....- _. ttqliiUop. Pfopertj- 

.. . ,._, .. _ ..umin out UaUe for pirment at 
bnnboDiri di^b(& Wairlnf ap|Hrp1 ■no bcUdln^ of 
debtor and bmltf eirampt IWmi ecKulion. Hart- 
gBgo of MrKuiil propenr mail be la wrlDnt 
uknowlodgeil. ud reoonUd within twentr dnji Dt 
tboir dkte. Aatlans fbr tTcbt, nnt on B Hafed imlru- 
DiMit, iDiirt b( brooibt wltbln tbtea r«u*: on 
tatled InttTBUdnte wltbln tvolvo jroun Holai- 



CitmnrTi.—^ in 
latlun rir&lta dudblr 



or Ivry, enwpt IpdUB oonL wUflh ebutm tikoa 
bfierL5ih OcEobcr fipeotOH miela Moemnpt- 
d Slsvci Dot to t» dlKraiood or IsrM opea 



Kaonlly la 1I>b laum; oa le^Bd iDstrunual* la 
1 Md twenty jtm. Imprlioniiwnt tar dubt 
■boUibixL In oeiuin eoae^ di'burr. wbcn nia4, 
nufbo tubt tg IeiU; and In dafmll nf^clnf bell 

'!■' ■ ■■■?>!« rurIIAt,and of p«r- 

r pnj meat of debtOj ei- 

l-'^ -■-■ iionmnnfij- wbieb lbs 

who «n hr l«w loTy lhi>m ; nnrl |udjmrnl dfMor 
may bo compelled, by lriL»m>in[^He< niml \ittitTt a 



trlatmoDnlnfKOK ' 



■Weoeh 
''b.r\H*l 



■IiKT"' 
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HOBTH CABOLnrA. 

Currency. — 1»K to the dollar. 

JnUrent — Six i»er cent. 

Ctury. — \oUli tbo contract; lender forfeits 
double tbo amount of inont^y lent. 

Oidlection o/lJebts. — S]>ccifiod property exempt 
from attachment. Actions on siniplo contract 
must bo brouirht ^rItllin three years; for land, 
seven years ; by Infants, feme coverts, or non com- 
pos mentis, within threo years after disability rc- 
xiiored; persons beyond was, witnin eight years 
after title acerues. l*osj*o»slon for twenty-ono 
years, under color of title, a bar to the Btato. 
Three years' possession of personal property gives 
title. 'Wife*s r^al estate at time of marriai^o' can 
Dot be sold or leased by husband without consent 
of wife. Deeds, mortgases, marrlasro settlements, 
itCt must bo recorded, or aro void u to crcdltoni. 

DOUrn CASOLDTA, 

Currency. — Is. 8*1. to the dollar. 

Intere^. — Seven per cent 

rittry. — Forfeiture of interest with costs. 

CMeetion of JJef^U. — Attachment holds against 
the property of a non-resident or absconding debt- 
or, and the pen>on of a debtor about to abscond. 
Actions for debt must be brought within four years ; 
to recover [tossession of land, within ten years. 
Deeds of marriaire settlement must be recorded. 
Mechanics have Hen on building. Chattel mortga- 
ges void as against subsequent purchasers, nnless 
recorded. 8pecifle<l property, and a honse and fifty 
acres of land^ exempted from attachmeat, to $500. 

GEOBOIA. 

Currency. — Is. 8«1. to the dollar. 

InUre^t. — Seven per cent. 

Unury. — Usurious interest only void, principal 
and legal interest recoverable. 

C<>Uiction of DehU. — All actions nnder tho com- 
mon law of Endand in force in this State. Me- 
chanics have a liun on building they have built or 
repaired. Liiiis on rivv-r stoam-boats for wage:*, 
provisions, su[»i»lit'S, and reiniirs; tho same lieu 
extends over milU for lumber, waares, provisions 
furnished, and repairs. Tbcro is a homestead ex- 
emption fVom levy and sale, but tho prt>perty must 
not exceed in value |'2'.M>. All conveyances of land 
must be recorded within six mouths; all mortga- 
ges, both of real and personal e.**tate, must be re- 
corded within ninety nays. Actions on open ac- 
counts must bo br'oncriit within four yeans; on 
promissory nott>s unsealed, fAx years; for recovery 
of land, seven years; on bonds an I other sealed 
instruments, twenty years. AH pr(»nerty of what- 
ever kind subiert to attachment Honest debtors' 
act in force; \x^ operation is to relea-w tho debtor's 
person from arrost, but not his present or any 
future propt»rty from levy. Wives and widows are 
not exempt from the ojJeration of the attachment 
law; but tho persons of all women In Geoi^ia aro 
ejkempt from arrest under any civil process. 

ALABAMA. 

Currency. — Federal money only. 

IntereMt.—VAsht per cent 

I'ltury. — Fort'i'its ail Interest 

Ctdiection ofDchfjt. — Specified articles and home- 
Plead to value of $.VK> exempt from execution and 
sale. Mechanics' lien law. Actions on liquidated 
demands must bo brought within six years; on 
open account In threo years. Mortgages of real 
and personal property nmst be recorded. Sale of 
goods over |2uu must be evidenced by transfer of 



some portion of the goods, or pajment of somt 
portion of jpnrchase money, or written contxaet 
Attachment lies for debts, whether now dae or 
not, in case of frand In the debtor and non-resi- 
dence. Arrest of person allowed. If ihtad or eon- 
cealuient. linsband acquires no right to wIfe'A 
property bv marriage, so as to make it liable hr 
his debts, bnt is entitled to its managemeot and 
control during coverture : and bosbaml and wth 
ore Jointly liable for iiunily suppliea. 



Currency.^S bits (1*2J cents) to tbo dollar. 

JnUre9t.—^\x per cent., or by contract in wrft- 
in^/or money lenlfCaiy rato of interest not exoeed- 
ing ten i>er cent 

C«ury.— Forfeiture of Interest 

CoUeetian o/DebU.—'So imprisonment of debtor. 
Mortgages and deeds of trnst most be acknovl- 
edged and recorded. Specified property and a 
homestead exempted from cxecntion ana aUaeh- 
ment A mechanics' lien law. Ax tions on notes 
and bills, limited to six years ; open accounts tor 
goods sold, three years; Donds and sealed instm- 
Tuents, seven rears; poi«os.<tion of land, ten years. 
Property of wife only sold by Joint deed of herself 
and husband. 

LOUISIANA. 

Currency. — ^Federal money, only In New Orleans 
a picayune is 6^ cents. 

JnUrent. — Five per cent: by agreement of parties, 
tenper cent. Bank interest, five to eight per oent 

r^ry.— Forfeiture of interest 

Collection of DeibU. — A mechanic* lien lav. 
Specified property exempt fh>m atta<^ment Wo- 
men not subject to arrest for debt Property owned 
bv either party before marriage remaining cock 
afterward. No imprisonment for debt 

FLOBIDA. 

Currency. — Federal money only. 

Jnterejft. — Six per cent, or by agreement, ei^t 

Cifitrt/. — Forfeits interest 

ColUction of Debts. — Imprisonment for debt 
abolished. Specified property and forty acres of 
l.ind exempt rrom attachment not exceeilingfiOO; 
also dwelling honse to same amount bv city or 
town resident A mechanics' lien law. Alortxaees 
of personal property must be recorded. Widow's 
dower, life interest in one third of real estate. 
Wife's property at marriage continues hers, and not 
liable for husband's debts. 



TE3LAS. 

Currency. — Federal money. 

/n/^rej»^.— Eight per cent, or higher to twelve per 
cent., by agreement 

CVwry.— Forfeits Interest. 

Collection ofDebtn. — Mortgages of personal prop- 
erty must be reeonied, and may be set aside for 
valuable consideration, or {K^sesslon given tomort- 
gasree. Actions for debt on account must be broujrbt 
within two years: on contract, four years; ml 
estate, varying with circumstance's. A homestead 
exemption; specified personal property also ex- 
empted ftom attachment. A mechanics" lien law. 
No Imprisonment for debt Property attachable 
of debtor non e*t. Widow's dower, life interest In 
one third real estate. Property of feme 9oie at mar- 
riage, if registered, remains hers independently. 



8DPPLEMEKT. 



Cfurrencff. — fli, to Iho dolUr. 

CiiUtclion of Ztatfa.— Spsdllsd propertj' ewmpt 
pigfi of pcraoiial pr"|H-*rlv must be te™rdM. No 
icoprUnnuienl t..r dobl. I'r-'portr of conceallni) or 
nhiconillnif J^blof niacbable. AclLon. fur rtobu 



til vrlii'i pnipotly. In wli'lrb ihe hu im ludtpuirlDDl 
ligbL A boincslefcl sxcmpiluti. 

KERTUCKT. 

C«rrwcy.-1i to Iho dt.ili.-. 

Oia«/io'ny'i*tM<.— UortEM.'i of iw'ionil mil 
«il prunorly iiioal bo racurJeLL A mocTuiUcs 
UbdIio la uTUinlainu. SpodflaJ nroiwrlr si- 
cmptrcnmsIuiNimeiit. Deblor it hflJ lobdlon 
•n«IIW eomlitions. Ptoperly ottocliahle ta ous 
of coDMnJmont, propo«M romoial. nbMiios, *e. 
FtmecocirC bu ^ndepundDDt rlehU In proparty, 
bnt hmbinJ iml llablu for Bif»'> d*bti before mar- 
it»~u. A=UoBiUmlwa,ODiic<!oual,Wonej«»r. 



CBrr(MH.— ^!. to the dollor. 
/n^rtt— SIxperKflt. As blKhu ten pw emt, 
Ifitipu^ilail In wrlltoB Instrument. Banki mUowed 

CwI«S£fl«?W/J«.— SlecliiJiia'llen. Bpwlflrf 
proportjT osoni;it from us.eullon. A boiue«t™d 
•lompUoB. Miirtipwoe of pursuniil property xeltd 
fur one year If if omled. Laaila not lo be sold for 
koalbintwo tbirdaDfthaiippniUodTilue. AlUcb- 



iL by ureement of puttia. 
7."T'!^Voias tha oimM. 



et uUgb H Un per 



lecbtalc*' lien 
ead eienipllon law. Uortgigea 
of pcnonal properly mnBl bo reourded, uid then 
■irerulJ.u a^Dtt otbur crodllon or mortgUMi, 
afier ooe year* anldu within thirty daya preoeaJag 

Itruoionl or record totUlliE forlli morUuee'i iBtCr- 
est. CuDtricUforuluuf gouda IniilldibovalM), 

to bIn.llhB borgjln. Aetloni for onllnary debts 

debtor naj be nrroiiteiC If dtbtor ibonl to remoTO 

iDtont to dufrand. ftm* cmorf* rlnlit lo f ropwly 
poiMueJ bofure mirrlage. or to which aha baeoniei 
entitled eubseiinuDitr, coDtloues her eepuat* 
properly, end not llabis for fausbud'i dabu, uid 
■ho Duy nllanita It u If BamuritJ. 

HIBBOHSL 



Intinrt,-^ii par ceoL ; 

Cnry.— Forftlta niory an 

CWtetltn «■ 0«Mj.-Wlt 
ona tblrd real, and ipodflsd 
BOlutoly. WlHi's projwrty 
fbr buibaDd'g old debts. 

eoaoeilmont, or lomuvi of property, or Don-reai- 
denea. Property not eppelally cxtropt may be 

arty miut bo recorded. iSulta on open Hcouot 
— Bpeciiled profMriy eiempt fr«n wle on 
lOVA. 



operty »b- 
aot lltbia 

• of (Tud, 



from attachniont. Mortipia-S of personal properly 
muiI bo aeko.iwlediiod nnd recorded nnleas prop- 
erty tmnst^rretl. Unllury debts outlawed In lit 

■nd iHTSunal iiroperty nut specially cieoipted mar 
be tafcen on ^lecutlon. WIffa real^eiUte M or 



ILLIKCIB. 

/"(ei-Ml.-SlI per cent.; b;" 
" r.ufj.'^o rfelta entire Inl 

CvUr^ian of I>e6(«.— Widt 
-fr„,l.rt... AmeebiinlM' 

j^: ■ 

rested for bMllTot coooaalmel 



Mortzivee of pereoul 
property moet be reoorded. Orillnary iDdebled^ 

1 ilgbta In pnp- 




or;«ni* nit not tublefer 
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BUPPLEHBNT. 



JU1IKES3TA. 



eqnttable title to that Tenr Amd. 
coMS ; no impdsonment for debt. 



Ko befltn drfl 



rtirr«M»y.— Fedonil money. 

InUreitt.—S^van per cvut^ or oa^ Ugl^or rata if 
agreed in writing. 

C9ury. — No usury law. 

CviUctioK of DtltU.'-^K mechanics* lien. A 
homestead exemption law. B]H)cillud property ex- 
empt firom attachment. Mortgafres uf personal 
t property, a ct»py mui>t bo filed with or recorded 
}j county register. ImprlMunient for debt abol* 
isned. Contracts for sale of goods must be in writ- 
ing for airounts over $50, imlosa part of gooda 
dcTlreredy or i»art of purchase money or consmera- 
tlon paid. lical and personal estate of ftmt mIs 
not liable for husband's debts after marriage. 
AVidow'd dower, life interest la ono third real es- 
tate. 

Oi rrtn ry. — Federal mcmey, but txaago not wholly 
establhihud. 

InttretA. — ^Tcn per cent ; any higher rata by 
contract not ezeeeding 18. 

Utury. — ^Forfrlture of excess. 

CoUeciUm oflMhU. — MechoidcsMien law. Ilomo- 
etead exemption law. Bpccided property exempt 
from attachment Mort^t^esof personal proper^ 
property mu»t be transferred. Contracts void If 
orer $2uO, unless in writing, or part payment made, 
or part goods «lcllvercd. Pnijjertv may be at- 
tache<l, although debt not due. If iraud, eonoeal- 
mcnt, or absconding. Wife holds in seporato right 
property owned by her before marriage. 

DISTRICT 0? COLUKBIA. 

r««rrw<7A— Federal money. 

JnttreMt.—Slx pvr cent 

Usury. — Voids contnicts at law, but a complain- 
ant in enulty is relieved only as to the excess. 

Coilrction of DtJftM.—Dvhta of $50 or leM aro ro- 
eoverablu fii>eedily before a Justice ; above that, in 
Circuit Court Where matter In controversy la 
$1000, appe^i lies to Supreme Court. Money in the 
treasury cannot be attached, but a party having tbo 
apparent rlirht to rocolvo money ft-om the treasury, 
niav be enjoined from receiving tlio same by his 
as^Jgnoo or other person having the substantial 



507A800nA. 

Cvrrency.--C8, or i ponnd to the dollar. 

Jntere4iL — 8ix per cent 

Penaltff for rnsry.— Forfeiture of treble tbs 
amount ; doea not extend to any hypotbeostkin or 
agreement in writing entered into for money ad- 
vanced npon the bottom of a ahip w veMeChcr 
cargo or Irei^t 

CoUtetion qf 2>eU9.—ln tho Bapreme Coat, 
imdor's and magistrate's conrta by civil sunuDoos; 
capiat where parties are about to quit the prevlaeei 
Limitation laws; written oontracta under le^ 
twenty vears ; ordituuy contxaeta, aix yean. Mart- 
cages of personality, same aa under the English lev. 
w Idow's dower, ono third of real estate and ofis 
third of personality. 

CATrAT>A. 

Currency. — Is. sterling equals 4a. 10|d. correBiy 
at the banks. ElsewhiTc, 4s. sterling equds Sa 
currency. Is. currency, 20 cents. 6tt. currency to 
the dollar. $4 to the jKiund. 

Jnttrest,—^ix per cent at banks. Elsewhere, snj 
rate of interest agreed npon ; but no more thsn six 
per cent can bo recovered at lutp, even whers a 
Llghor rate may have been stipulated. 

Viury — Penalties for usury aboliabed, exc^t ai 
regards banks. 

CoUtction of DtliU. — ^Ko homestead exemptigL 
Specified articles not seizablo. 'When married hen^ 
without a marriage contract the wife's dower is 
the half of the real estate tho husband has at tlM 
time of tho marriage, or which ho mav acquire by 
inheritance during tho marriage. Mortgages oa 
real estate obtain precedence of payment accordiiij 
to the date of their registration. No mortgieei 
obtainable on pemonal property. No scixore of 
estate for debt t»cfore judcment, except where % 
creditor swears hb debtor is fraudulently ct^neesl" 
ing or disnofing of it No imprisonment for debt 
except wncna debtor is leaving the province or 
Canada with a fhiudulent intent Limitatioa lavs: 
possession for thirty years creates a title; 
proprietor is in a foreign couatry, twenty yea& 
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